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I. Description of the Proposed Action

A. Introduction

The Anaconda Company, New Mexico Operations, Uranium Division, originally

submitted the proposed action to the Geological Survey (USGS) March 18, 1976,

— under the provigions of Title 25, Gode of Federal Regulations, Pavt 177 7, Ay

that time, the proposal consisted of a mining and reclamation plan for two

separate underground uranium mines developed through two vertical shaits. The

mines would have been known as the P-15 and P-17 Mines.

Avgust 15, 1977, The Anaconda Company formally submitted modifications of
the original mining plan to the Geological Survey. These modifications
provide for development of both the P-15 and P~17 ore deposits through a
single adit entry instead of the two separate shafts originally proposed. The
adit portal and mine workings, the P-15/17 Underground Mine, would be located
within the boundaries of Laguna Tribal Uranium Mining Lease 4 which occupies
approximately 2,560 acres of the Laguna Indian Reservation in Valencia County,
New Mexico (Maps A and B).

Laguna Lease 4 contains the lands listed below:

Township 10 North, Range 5 West, N.M.P.M.:

Sec. 3, S%hShhwWy, SWy (200 acres)
Sec. 4, SLSLNY%, Sk (400 acres)
Sec. 5, SEMNWY, Lots 1 & 2, SkNEk,
ELSWYy, SELZ (439.79 acres)
Sec. 8, NEMNWY, NLNLSSELNWYG, NEY%, NEY%SEY,
ELW5SEYLSTY;, EN%SFENSEY (280 acres)
Sec. 9, All (640 acres)
Sec. 10, NWg, N4SWYy, NShSWy (280 acres)

Sec. 16, N4 (320 acres)
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The P~15 ore bodies are located within Section 9 of the lease and contain an
estimated 517,644 tons of uranjum ore. The P-17 deposits contain approximately
594,666 tons of ore in Sections 9 and 16 (Map B). The small Indian villages of

mi i >

south, respectively (Map A).

as long thereafter as the minerals specified are produced in paying quantities."

The original lease contained about 9,100 acres, but subsequent relinquishments
have lowered the present acreage to 2,559.79.

Anaconda also holds Laguna Tribal Uranium Mining Lease 1 which is the
site of the company's large Jackpile-Paguate open-pit mining operations that
have produced uranium ore since 1952, Lease 1 occupies 4,988.48 acres
immediately adjacent to Lease 4 to the northeast and was also negotiated with
the Pueblo of Laguna, becoming effective May 7, 1952, for a term of 10 years
"and as long thereafter as the minerals specified are produced in paying
quantities."

The surface and mineral rights within Leases 1 and 4 are owned entirely
by the Pueblo of Laguna. An agreement effective June 10, 1974, unitized all
of Anaconda's Laguna leases so that "exploration, development and production
on any one or more of such leases shall be deemed to satisfy any and all
exploration, development and production requirements on all leases between
the parties.,"”

The proposed action was submitted March 19, 1976, to the Southern Pueblos
Agency of the Bureau of Indian Affairs (BIA) and the Pueblo of Laguna for their
review, recommendations and approval. An environmental analysis (EA) of the
original proposal was prepared and was submitted to the above parties

2
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August—13, 1976, for thcir review. A meeting between the USGS, BIA, Pueblo of

Laguna Technical Committee and Anaconda was held July 8, 1977, to discuss the
proposed action, the FA and the modifications of the proposal which were to be
submitted in the near future. At this meeting, it was decided to revise the
EA to include the modifications of the proposal instead of approving thé plan

as originally submitted with later processing of the modifications (Appendix XI).

August 15, 1977, The Anaconda Company formally submitted the modifications

of the proposed action which were forwarded to the BIA and Pueblo of Laguna
August 17, 1977. This EA is a revised version of the original analysis and
has been reviewed by the involved parties. Appendix X contains the BIA's and
Pueblo of Laguna's comments and recommendations regarding the proposed action
as modified.

Any actions by other State and/or Federal agencies or authorities would
concern approval of, or issuance of permits for, such things as waste water
discharge and/or impoundment, sewage treatment, etc. Anaconda is in the
process of obtaining, or will obtain, such approvals and/or permits as necessary
before commencing operations. Prescribed public postings of the proposed action

have resulted in no inquiries, comments or evidence of controversy.

B. Proposed Mining Procedure and Facilities

The P-~15/17 underground workings would be located adjacent to the southern-
most end of the producing P-10 Mine and would extend southward for approximately
8,100 feet (Map B). Access to the workings would be provided by a double-track
adit with a finished cross-section of 10 by 14 feet or by two smaller parallel
3adits with comparable capacity.

The adit portal would be located in North Oak Canyon, and the adit would

be driven on a southwest bearing under Black Mesa at an average positive grade
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of 1 percent for a total completed distance of 4,640 feet. (See 200-scale

topographic map in mining plan modifications.) This entry would serve as the

haulageway for transporting ore and waste material to the surface as well as

providing access for personnel and supplies The adit would also carry air

to the mine workings for proper ventilation. A private contractor would be

engaged to drive the adit, cut the service stations and do part oIl the

subsequent drift and raise development.

Mining of the P-15/17 ore bodies would be done by conventional modified
room-and-pillar stoping methods with sublevel track haulage. Raises would
be driven from the haulage level into the overlying ore lemses, and the ore
would then be developed by small access drifts driven through and around the
mineralized areas. Stoping would take place next with internal waste pillars
left in place for support. Additional ground support would be provided by
rock bolts, steel sets, timber sets, stulls, and/or cribbing. When two or
more ore bodies are stacked, development and stoping wéuld take place from
the uppermost to the lowest ore body in descending order. (See inspection
reports in Appendix XI.)

In addition to the adit entry, 22 ventilation boreholes equipped with
surface fans would be needed during the life of the operation for proper
ventilation of the mine. These boreholes would be drilled from the surface
with 48-inch diameters and then cased with 42-inch inside diameter casing
cemented in place (Photo B). The depths of the holes would range from 432
to 650 feet. Axial flow vane-type fans ranging from 25 to 100 horsepower
would be used on the vent holes, and each hole would most likely be equipped
with a heater to prevent freezing (Photos C and D). Each vent shaft would
be capable of handling about 40,000 cubic feet of air per minute (CFM). The
disturbed areas around the vent holes would bec graded and sceded after

installation of the ventilation equipment.

4
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About 200,000 to 268,000 CFM would be required by the mine during full

production. The vent holes have been tentatively located (see 200-scale

> e L fications) trat—the haul it S

would normally be under positive pressure and the stopes under negative

pressure, but their exact locations and order of completion would be determined
as mine development proceeded. Furthermore, not all of the vent holes would

necessarily be equipped with fans at any given time, particularly during the

later years of the mine's life, As mining proceeded and the workings advanced

beyond the effective usefulness of the vent holes, they would be abandoned as
others were drilled. The upcast or downcast nature of each vent hole would
also depend on mining progress. The vent shafts at the extremities of the
mine would be upcast, but as mining proceeded beyond the usefulness of these
-shafts, new upcast vent holes would be drilled and the former shafts reduced
in capacity or abandoned.

- Vent hole #6 which would be located at the southwestern end of the adit
would be equipped with a small hoist and torpedo-type cage to provide a second
independent exist from the mine (Photo E). This would satisfy State mining
regulations and permit more than 10 men to be underground at one time. In
addition, a mobile crane with sufficient hoisting capacity and cable would be
available for use at any vent shaft as an emergency hoisting unit.

Surface drilling indicates that the P-15/17 corce bodies contain an
estimated 1,112,310 tons of uranium ore. According to the plan, driving of
the adit would commence in 1977 with ore production beginning in January 1979.
The life of the mine would be about 5 years, and about 200 persons would be .
employed during the period of maximum production of about 950 tons of ore

per day (TPD).
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im o orth Uak Canyom.

Another road about 60 feet wide would exit over the north rim of the Canyon

to connect with the present system of open-pit roads. It would have a total
mine-to-stockpile area length of about 7,900 feet, of which approximately
4,300 feet would be a new road, for a total area of about 11 acres.

The proposed road locations have been planned to avoid as much excess

cut and fill as possible. Both roads would be surfaced with waste rock

roads crossed major drainage channels. Both roads would occupy a total area

of about 12.5 acres.

The mine yard would consist of two working areas. {See general surface
layout drawing in mine plan modifications.) The portal yard would contain
facilities for transferring ore and waste rock from the underground railroad
cars to surface trucks and would occupy about 2 acres. The service yard would
occupy approximately 8 acres and would contain the surface buildings and
supplies. The main buildings to be erected within the service yard would be
a combination office-change house (about 50 by 125 feet), a compressor building
(about 30 feet square), and a shop (about 40 by 100 feet). The surface
facilities for the P-15/17 operations would probably be very similar to those
for the P-10 Mine which are shown in Photos F and G.

Approximately 120,000 cubic yards of fill material would be rvequired to
level the portal and service yards. Waste rock from adit development would be
the primary source of this material. Prior to site preparation, any topsoil
in these areas would be removed and stored for use in reclaiming the disturbed

areas at the cessation of the mining operations.

6
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Two surface settling ponds, each measuring about 10 feet deep by 15 feet

wide by 30 feet long, would be constructed in the adit portal area (showiras

sump~2 cell on general surface layout drawing in mine plan modifications).

lined with impervious clay, plastic or concrete. Ground water seeping into

the mine workings would be collected in underground settling sumps at the

terminal end of the adit and then pumped to the surface ponds which would also

receive runoff from the ore tramsfer area. The surface ponds would be

continually pumped with the water being carried via pipeline to the present
P-10 pipeline which discharges into holding ponds in the mined out open-pit
workings.

The particulate matter in the mine water would settle and collect in
the ponds' bottoms. This sediment would be periodically removed and transferred
to waste or ore stockpiles depending on its uranium content. The ponds would
be equipped with a bypass system to allow continuous operation of one pond
while the other is being cleaned and/or repaired, and the ponds' pumping systems
would have auxiliary pumps and electrical power.

Although it is not possible to accurately predict or estimate the actual
water flow into the mine workings, it is anticipated that the inflow would be
quite small. The ore bodies are located in strata that are up dip from
presently operating mines, and these strata are naturally drained by
surrounding ravines and canyons. The operating P-10 Mine which is approxi-
mately 0.5 miles down the regional dip from the proposed P-15/17 Mine is
currently pumping about 183 GPM.

One sewage lagoon about 150 feet wide by 450 feet long would be
constructed south of the service yard. The lagoon would occupy about 1.5
acres and would be of sufficient capacity to dispose of all organic wastes

7
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from the mining facilities. 1In addition, the lagoon would comply with State
standards and regulations, and a plan for its comstruction would be submitted

to the New Mexico Environmental Improvement Agency (EIA) for approval.

Anaconda would control surface water runoff in all arecas that would be

disturbed h -~

The access and haulage roads would be constructed with berms, ditches, water.
bars and turnouts to control runoff. The mine yard and surface facilities
would have ditches and berms for protection and to prevent concentrations

of runoff that could cause erosion. The sewage lagoon would be isolated

downhill from the mine yard and would be protected by ditches and berms on
‘the perimeter to divert runoff. The disturbed areas around the vent holes
would be graded and seeded after installation of the necessary equipment.

' Potable water for the mine's surface faéilities would be provided from
the present Shop well (Map B and topographic map and general surface layout
drawing in mining plan modifications). Water for the underground mine
workings would be supplied by a supplemental well located on the surface

_ near the underground terminus of the adit. This well would be completed
either in sandstone units of the Brushy Basin Member or in the Westwater

" Canyon Member, both of the Jurassic Morrison Formation, depending on the
quantity and quality of the water from the producing sands. The mine and
support facilities would require an estimated 50 to 100 gallons of water per
minute total.

Approximately 21,600 feet of surface power lines would be required to
bring electricity to the P-15/17 facilities and ventilation boreholes.
Erection of the lines would cause virtually no surface disturbance except
for the very small areas required to set the power poles in the ground.

Existing roads would be used for access during construction of the lincs,

8
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and the power cables would be pulled through and installed manually. The
lines;wbuid be removed at the end of mining operations.
Boring of the 22 ventilation shafts would require about 4.2 acres.

Each site would be a minimum of 50 feet by 150 feet in order to set up the

drill rig and supporting equipment (Photo B). The existing network of roads

on Black Mesa would provide access to most of the sites.

Throughout the Iife of the mine, the mine yard, vent shaft areas,

sewage lagoon, and the settling ponds would be fenced.

Explosives to be used in the P-15/17 operations would be stored at the
surface in the existing explosives storage facility for the P-10 Mine.
Underground magazines would be used to store explosives intended for

immediate use in the mine workings.

C. Ore Processing

The ore from the mine workings would be trammed by underground ore
trains through the adit to the surface where it would be selectively dumped
according to grade into a transfer area in thé portal yard. Only one or
two days' production (maximum) would be stored in the transfer area at one
time because it is anticipated that the ore would be transferred daily to
the existing P-10 stockpile area about 1 mile east of the P-10 Mine. From
this stockpile area, the ore would be periodically trucked to the existing
railhead south of the Jackpile Pit where it would be crushed, weighed and
loaded into railroad cars. The railroad cars would then be transported by
the Atchison, Topeka and Santa Fe Railway (ATSF) over existing routes to the
Company's operating Bluewater Mill about 50 miles to the west near Grants,

New Mexico.
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At the present time, the Bluewater Mill has the capacity to process
about 3,500 TPD of ore. An acid-leach hydrometallurgical process is used
to recover and concentrate the ore's natural uranium into a dried precipitate

known commonly as ycllow cake (U308). However, the milling f{acility is

currently being expanded and modified to increase its capacity to approxi-

mately 6,000 TPD and to allow treatment of lower grade ores. Appendix XI

eontains—an inspection report om the Bluewartcr Mill.

The ore from the P-15/17 mining operations would be feed materjal for

the Bluewater Mill with the resultant yellow cake being sold to a utility
company for further processing and ultimate use in nuclear powered electric
generating plants. It would be possible, however, that the P-15/17 ore
would be toll milled at Kerr-McGee Corporation's mill in Ambrosia Lake or at
Sohio's milling facility just north of Anaconda's Laguna leases. Anaconda
presently has most of its underground ore toll milled at Kerr-McGee's
facility due to the ore's moisture content while a small amount of its

open—pit ore is toll willed at Sohio's mill.

D. Reclamation

Upon cessation of the mining operations, all of the mine openings (adit
portal or portals and ventilation shafts) would be sealed in accordance with
the standards and regulations applicable at that time. Reclamation of the
disturbed land surface would then commence, and it is anticipated that the
reclamation operations would be completed in approximately 2 months.

The permanent structures erected in the service yard would remain intact
according to Agreement 3 of the mining lease. Mining equipment and other
personal property would be removed from the mine site and vent shaft areas

to be uscd at other Anaconda operations or sold.

10
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Reclamation of the disturbed land surface at the ventilation shaft

sites ‘vg”ld occur after install l- £ ¢} £ . 1 . 3

equipment and fencing. The procedure would probably consist primarily of

grading, scarifying, liming if necessary, and seeding the disturbed areca.
Final reclamation of the sites, after removal of the equipment and sealing

of the shafts, would depend on the shaft sealing procedures utilized, but

The haulage and access roads would also be graded, scarified, limed if

necessary, and then seeded. The portal and service yard areas, excluding
the surface occupied by permanent structures,  would first be graded and
then covered with any topsoil removed and stockpiled pricr to the mining
operations. Necessary liming or fertilization would follow with subsequent
seeding. of the areas,

Water remaining in the settling ponds would either be allowed to
evaporate or would be‘pumped to the P~10 holding pond. Sediments remaining
in the ponds' bottoms would be removed and tramsferred to waste or ore stock-
piles depending on the uranium content of the material. The ponds would then
be backfilled, graded and seeded. Water in the sewage lagoon would be
allowed to evaporate with subsequent backfilling, grading and seeding of
the lagoon.

Reclamation of the P-15/17 mine area and ventilation shaft sites would
probably coincide with the reclamation of various other mining areas in the
immediate vicinity. 1In its comprchensive mining plan, Anaconda details the
reclamation of the entire Jackpile-Paguate mining operation. Appendix XIIT
contains some of the reclamation information regarding equipment, techniques

and seed varicties given in the comprehensive plan.

11
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E. Relarted Actions

several proposed actions invelving uranium mining on Indian lands in

. C [S3 - =4

the Jackpile-Paguate minesite on Navajo Tribal and Allotted leases in the

Crovmpoint area of McKinley County, New Mexico. Continental 0il Company,

Pioneer Nuclear Inc., and United Nuclear Corporation have submitted mining

plans for underground uranium mines in this area, and environmental analyses
of these plans are currently in progress.

Three other proposed actions involving uranium mining on Pueblo of
Laguna lands are also pending before the Conservation Division. July 15,
1976, Continental 0il Company submitted a mining and reclamation plan for a
large underground mine on Laguna uranium mining leases UL~1837 and -1838.
These leases are situated within the Bernabe M. Montano Land Grant in
Bernalillo and Sandoval Counties, about 25 miles northeast of the Jackpile-
Paguate minesite. An EA of the plan has been prepared, and the Pueblo of
Laguna has approved the plan.

January 5, 1977, The Anaconda Company submitted a mining and reclamation
plan for the PW2,3 Mine Project. This plan provides for the development of
several small ore bodies through an adit collared in a mined out portion of
the North Paguate Pit. The ore bodies are located on the fringes of more
concentrated ore zones that were mined by open-pit methods. An EA of the ~
plan has been prepared and is presently being reviewed by the Pueblo of
Laguna and the BIA.

February 5, 1977, Anaconda submitted a comprchensive mining and reclama-
tion plan covering all of its Jackpile-Paguate cpen-pit and underground
mining operations from the present time until the estimated completion of

conventional opcrations in 1985. This plan includes the P-15/17 and PW2,3

proposals, and an EA of the plan is being prepared.
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I1. Environmental Considerations of the Proposed Action

A, Geology

1. Physiography

The Anaconda Company's Jackpile-Paguate Minesite lies almost in the center

of the Laguna Uranium Mining District which is an area of about 535 square
miles on the east side of the Colorado Plateaus physiographic province (Map C)

oencn an Cchlee, s Po . tructurally, [] =

eastern part of the San Juan Basin, a broad topographic depression character-

ized by broad open valleys and mesas and local deeply incised drainage

features. The Mount Taylor volcanic field is located to the north and west
of the area (Dinwiddie, 1963, p. 217).

The Laguna District is located in mesa country that is typilcal of much
of the Colorado Plateaus province. Mesa Chivato, the largest and highest
mesa, rises to an altitude of 8,000 feet above sea level on the northwest
side of the district with its flat lava top covering about 400 square miles.
Mesa Gigante rises to an altitude of more than 6,500 feet on the southeastern
side, and the similar but much smaller Mesa Prieta is located on the north-
eastern side about 14 miles east of Mesa Chivato (Map A). Between these
prominent landmarks are smaller mesas and benches. The northeastern part
of the district is characterized by low mesa and bench topography, and in
this area as well as farther south, the land surface is pierced by several
volcanic necks that rise abruptly to as much as 1,000 feet above the
surrounding landscape (Moench and Schlee, 1967, pp. 3-4). From the southern
part of Mesa Chivato, th; roughly conical Mount Taylor, a large inactive
volcano, rises more than 11,300 feet above sea level and more than 5,000

feet above the valley of the Rio San Jose to the south (Hunt, 1936, p. 36).
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The perennial Rio San Jose is the wmain drainage in the Laguna District,

1t drops from an elevation of about 5,900 to less than 5,600 feet from vest to

Ric Grande (ioench and Schlee, 1967, p. &) which flows conmtinuously only

during the wet season. The Rio Puerco drains the west flank of the Nacimiento

Mountains forming the east bLoundary of the district (Bumt, 1937, p. 37).

Several arroyos join the Rio San Jose from the north and south, but
ordinarily most of them flow only after summer thunderstorms. The Jargest
of these arroyes are the perennial Rio Paguste and the intermittent Arroyo
Conchas vhich drain the arez to the north of the Ric San Jose and the Arroyo
Colorado which drains the broad valley to the south. The Arrovo Salado
drains the northeast corner of the district and joins the Ric Puerco to the
east (Moench and Schlee, 1567, p. 4). 41l the wain streams and tribularies
are entrenched into arroyos cut in the alluvial fill of the valleys. These
4Yroyos carry very large quantities of water immediately after heavy
precipitation, and occassionally the waters rise over the banks and spreed
out as sheet floods (Hunt, 1937, p. 37).

The proposed mine would be located under

Black Rim Mesa (Maps B and D) where elevations range from about

6900 to 6000 feet zbove sea level (Photcs I, J, K). Tbe surface is
cut by several northeast trending éry wacshes that channel surface runoflf

toward the Rio Paguate.

2. Stratigraghy

The Sar Juan Basin is characterized by a scdimentary £ill of marine and

continental rocks several thousand feet thick and {rom Palcozoic to Quaternary

17
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in age. These sedimentary beds dip gently from the basin margins toward

the center, and intrusive igneous rocks of Tertiary and Quatermary ages occur

locally around the basin margins. The southern part of the Colorado

> ] » . .
Table I in Appendix II shows the regional stratigraphy as modified from
Hilpert's compilation (1969) with the representative thicknesses of the

stratigraphic units (NMEI, 1975, p. 159).

The Jackpile-Paguate Mine area is located in the southeastern part of
the San Juan Basin, east of the Mount Taylor volcanic field. Rocks ranging
in age from Late Triassic to Recent crop out in or near the area, and the
regional dip of the beds is northward to northwestward at about 2 degrees.
Minor faults and folds vary the dips locally (Dinwiddie, 1963, p. 217).
Columns 2 and 3 in Appendix II show the stratigraphy in the areas of the

ore bcdies
P-15 and P-17/ respectively according to The Anaconda Company.

The primary host for uranium deposits in northwestern New Mexico is
the Morrison Formation of Late Jurassic age. The Morrison is 400 to 800
feet thick and generally consists of mudstone (gray, maroon, buff), vari-
colored claystone, and medium-to coarse-grained sandstone (gray to
reddish~brown). The sandstone is arkosic and locally conglomeratic and
locally contains concentrations of carbonaceous materials. The Salt Wash,
Recapture, Westwater Canyon, and the Brushy Basin Members make up the

Morrison Formation from base to top, but the Salt Wash Member occurs only

in northwestern San Juan County (Hilpert, 1969, p. 19).

18
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In the Laguna District, the Morrison Formation is composed mostly of a

relatively thick Brushy Basin Member and markedly thinner Westwater Canyon

and Recapture Members. It attains its maximum thickness of about 600 feet

it is beveled under the pre-Dakota erosion surface, and it is absent in the

southern part of the district (Hilpert, 1969, p. 71-72).
The Recapture Member in the district ranges from O to about 100 feet in

thickness with a probable average of about 25 feet. It is composed of

alternating grayish-red and greenish-gray mudstone, siltstone, sandstone,

and a few thin beds of limestone. The overlying Westwater Canyon Member -

ranges in thickness from 0 to more than 100 feet with an average of about
50 feet. It is thickest in the northern part of the district from where it
thins southward, and locally it grades into the Recapture. It consists of
grayish-yellow to very pale orange, fine-to-coarse-grained, friable sand-
stone (Hilpert, 1969, p. 71-72).

The Brushy Basin Member overlies the Westwater Canyon and makes up
most of the Morrison Formation. From the central part of the district where
it is more than 300 feet thick, it thins laterally most markedly southward |
and is cut cut in the southern part of the district under the pre-Dakota
erosion surface. It is composed of grayish-green bentonitic mudstone and
some sparse thin beds of clay-rich sandstone. In the lower part it con-
tains sandstone lenses similar to the Westwater Canyon which are generally
less than 20 feet thick but locally as much as 85 feet thick. In the
central part of the dist;ict, the Bru;hy Basin contains, in its upper part,
the Jackpile sandstone which is the main ore-bearing unit (Hilpert, 1969,

P- 71-72).
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The Jackpile sandstone contains nearly all the known deposits in the
Brushy Basin Member, and all the principal deposits in the Morrison
Formation, in the district. It is a tabular body about 15 miles wide by

35 miles long extending from the vicinity of Laguna to the vicinity of Mesa

Prieta. It bas a maximum thickness of about 200 feet a few miles north of

Laguna from where it tapers to its margins and, to the northeast, splits

into two fingers. The Jackpile consists of a yellowish-gray to white,

friable, fine-to medium-grained, fluvial sandstone that generally grades
from coarser-grained subarkosic material at the base to finer material at

the top (Hilpert, 1969, p. 71-72).

b 3. Structure

The Laguna District is located mainly on the east limb of the McCarty's
§yncline which dips gently northwestward into the San Juan Basin (Map E).

On the east side of the district the beds are downdropped along the north-
trending, faulted Ignacio Monocline into the Rio Grande trough, and the
volcanic rocks of Mount Taylor cover the western side of the district.
Numerous volcanic centers, flows, dikes, and sills are located throughout
the district and mark the northern part of the Datil volcanic field
(Hilpert, 1969, p. 72).

Three periods of tectonic activity are generally recognized. Jurassic
deformation resulted in two sets of low amplitude folds, one trending east
to northeast and one trending north-northwest. This folding was accompanied
by slumping and internal-faulting of unconsolidated clastic sediments and
by the formation of peculiar cylindrical subsidence structures or sandstone
pipes. The folding also influenced sedimentation. Lat Cretaceous to

middle Tertiary deformation caused the tilting of the beds to the northwest.
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The third period of activity occurred from middle to late Tertiary time and
possibly extended into Quaternary time. This period marked the subsidence
and sedimentation of the Rio Gramde trough and produced the north-trending

normal faults, the faulted monocline along the west border of the trough,

and the joints in the sedimentary rocks. The fracturing was accompanied

by the emplacement of numerous dikes and sills.(Hilpert, 1969, p. 72).

There are no recognizable geologic structures in the proposed mining
area. The regional dip of all the involved sediments, Jurassic and
Cretaceous, is very shallow, about 2 degrees to the northwest, A small

vertical diabase sill which has a maximum thickness of 2 feet and a north-

northeast trend has been mapped and may extend into the area, but the
extensive colluvium cover in the area (up to 100 feet thick) effectively
hides most features. Generally, there is very little geological disturbance

in the area (The Anaconda Company, 1976).

4. Nature of Deposit

In the Laguna District, the largest uranium deposits are in the Jack-
pile sandstone unit of the Brushy Basin Member. The deposits may be composed
of one or more semitabular ore layers that range from almost equidimensional
to strongly elongate in plan view. The layers are figuratively suspended
within the host sandstone (Moench, 1963, p. 159), and they range in thickness
from only a few inches to as much as 20 feet and occur in multiple units that
are as much as 50 feet thick. The deposits' lateral dimensions range from a
few feet to several thousand feet (Hilpert, 1969, p.74). The principal ore
minerals of the relatively unoxidized parts of deposits are coffinite and
uraninite which are intimately mixed with carbonaceous matter (Moench,

1963, p. 159).
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The P-15 ore deposits are vertically distributed from the base to the

top of the Jackpile sandstone at depths ranging from 470 to 650 feet. They

range from 3,000 to 3,600 feet in length, from 400 to 1,400 feet in width,

of about 15 feet. In areas where the ore bodies are stacked, the separation

between them ranges from 10 to 38 feet with an approximate average of 20

~ feet. The P-15 ore bodies contain 517,644 tons of ore with an average

grade of 0,23% U308(The Anaconda Company, 1976).

The P-17 ore deposits, however, are located in the upper two-thirds of
the Jackpile sandstone at depths of about 260 to 590 feet. Here the ore
Podies vary from 4,000 to 5,000 feet in length, from 200 to 1,600 feet in
width, and from 6 to 35 feet in thickness. Average thickness of the ore
is about 10 feet. Stacked ore bodies are separated from 10 to 33 feet with
an average separation of about 20 feet. The P-17 ore bodies contain
594,666 tons of ore with an average grade of 0.23% U40g (The Anaconda

Company, 1976).

5. Geologic Hazards

There are no known potentially serious geological hazards in the pro-
posed mine area. The colluvium in the area appears to be well stabilized
with no evidence of any recent significant slippage (The Anaconda Company,
1976).

Baged on available data, the seismic risk for the project area seems
low. An earthquake with-a magnitude of 5 is possible in the Grants area
about 30 airline miles to the west, but it would probably have a negligible
effect on the project area (NMEI, 1975, p.174) (See Figure 1 and Tables 1

and 2 in Appendix III). The Rio Grande rift, a prominent chain of
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structural depressions that extends southward from south-central Colorado

through New Mexico, is about 35 miles minimum southeast of the proposed

roject area 4

risk, and it is estimated that the largest shock along this structure in
a 100 year period would have a magnitude of 6. A magnitude 6 shock at a
distance of 35 miles would probably not have a significant effect on the

= project area (NMEI, 1974, p.91)(Sce Figure 2 and Tables 3 and 4 jn

Appendix III).

not be excessive, if any at all, depending cn certain combinations of ore

depth and thickness, mining extraction, and strength of the overlying
strata. After the extraction of smaller deposits in most uranium mines in
the districts, caving over the mined out areas stops when the increased
volume of the caved rock fills the void. In addition, caving of the less
competent sandstone frequently ceases upon reaching a stronger layer of
indurated shale within a vertical distance of less than 30 feet.

It would be possible, however, that over the thicker ore bodies or over
stacked ore bodies with minimum vertical separation, the subsidence of over-
lying strata could be significant enough to result in some surface expression.
This would probably be only a gentle depression in the surface over the
underground workings, and it would not be considered necessary to have the
company establish and monitor survey grid systems over the mine workings in
order to detect surface subsidence during pillar removal.

The closest permanent structure that could possibly be affected by surface
subsidence is State Highway 279 which would pass over the adit entry near the
portal. Anaconda has agreed to establish and maintain a subsidence monitoring
survey system in this sensitive area and to report the results of the surveys
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to the Area Mining Supervisor on a quarterly basis. See Part 2. Stipulations,

Number 10. Subsidence Surveys in the Description of Request for Changes in

Mining Plan.

6. Other Mineral and Non-Mineral Resources

There are no other known mineral or non-mineral resources in the

proposed mining area (The Anaconda Company, 1976).

7. Soils

The main scil type in the proposed mining area is probably a shallow,

iine teXtured, slowly premeable, and moderately eroded soil that is developed
from basic igneous (basalt) rock. It occurs on moderately steep to steep
slopes (12-55%)(The Anaconda Company, 1976). See Appendix IV for a des-
cription of the soils in the area.

B. Atmosphere

1. Meteorology

The climate of most of the Laguna District is semiarid. During the
summers, the days are gemerally hot, but the dry atmosphere and almost
continual breeze prevent the high temperatures from being unpleasant. The
summer nights are invariably cool. The winters are moderately cold with
freezing temperatures prevailing during the winter nights. Generally, the
winter days are comparatively warm and pleasant (Hunt, 1937, p.37). Day-
night temperature differences are much greater in New Mexico than they are
in humid areas with most weather stations showing an average diurnal
variation of from 30° to 40°F (NMEI, 1974, p.38). Mean annual temperatures
for New Mexico stations decrease about 5°F for every 1000 feet of elevation
increase (NMEI, 1974, p.40).

The mean yearly temperature for the Jackpile-Paguate area is about
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53°F (Mudgett, P-10, 1975, p.5). Based on 26 years of records for Sam Fidel

which is about 11 miles west of Laguna, freezing temperatures (32°F and

below) do not occur during May to October (NMEI, 1974, p.40). 1In 1975, the
maximum and minimum temperatures at Laguna were 95°F and -4°F respectively

(White, 1976, oral communication)

The annual precipitation in the Jackpile-Paguate area ranges from 4 to

18 inches (Mudgett, P-10, 1975, p.4) with an average of just under 10 inches

(Gregg, T976, oral communication)(See Figure 1, Appendix V). Showers

usually occur in May with harder, downpour type rains in the middle summer

months (July-August) and early fall being common (The Anaconda Company,
1973, p.8). A steep precipitation gradient exists in the area as Mount
Taylor receives about 30 inches of annual rainfall (Gregg, 1976, oral
commmication). Table I in Appendix V shows the mean precipitation (inches)
for stations in the Mount Taylor area.

Central New Mexico receives about 75% of the available winter sunshine
and about 80% of the possible summer sunshine. The annual average for
Albuquerque is 77%. Similar figures should apply to the proposed mining
area, but the amount of gunshine is decréased on the slopes of Mount Taylor. -
by cumulus cloud build-up during the summer months (NMEI, 1974, p.40-41).

Relative bumidity in New Mexico is generally low. It remains below
20% much of the time, and readings to 4% have been recorded., The large
diurnal variations in temperature cause a large difference in maximum and
minipum relative humidities (NMEI, 1974, p. 41).

There are no air-circulation data for the proposed mining area, but
a 4-year summary of the winds at the Langmuir Laboratory about 17 miles
southwest of Socorro (MapA)(elevation 10,630 feet MSL) may be useful for

some purposes and is presented im Table 2 of Appendix V. It should be
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noted that air circulation patterns in northwestern New Mexico are governed

p. 41-45). /

Severe weather occurrences are uncommon in the Jackpile-~Paguate area

although flash floods and severe water run-offs which result in considerable

erosion are usual experiences in the July-August period when there is

significant precipitation. Summer thunderstorms are occassionally

accompanied by high winds and small hail (1/2-inch diameter or smaller),

but large hail (larger than 3/4-inch diameter) is infrequent. Heavy snows

(defined by the National Weather Service as & inches in 12 hours or 6 inches
%n 24 hours at lower elevatiohs) may occur six to twelve times per year.
Tornadoes in the area would be rare but not impossible (White, 1976, oral
communication).

The proposed mining operations should have no effects on the meteoro-
logical conditions in the area, nor vice versa.

2. Air Quality

Particulate data for the Paguate area collected by the New Mexico EIA
in 1975 indicate an annual geometric mean of 36.8 ug/m3 for total suspended -
particulate matter. This is well below the maximum allowable concentration
of 60 ug/m> under the EIA standards and 75 ug/m3 under Federal standards
(see Appendix VI for air quality regulations and data)(Rinaldi, 1976,
written communication).

The proposed mining operations should have no significant adverse
effects on the air quality in the area. However, a certain amount of dust
would be created by the site preparation and road construction phases of the
initial surface operations, by vehicular traffic on the access and haulage

roads, and by reclamation operations. This dust would be only temporary,
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and problems could be avoided or minimized by applying adequate amounts of

airborne dust in Part 2. Stipulations, Number 1. Airborne Dust Suppression

in the Description of Request for Changes in Mining Plan.
- 5 R -

due to the large size of the smallest run-of-mine particles and the natural

dampness of the material. High winds could cauée a small amount of airborne
dusf, but most of it should settle within a short distance because of the
fairly heavy particle weight. Furthermore, the ore stockpiles would be quite
small (1 or 2 days production maximum), and the waste rock would be used to
level the mine yard and would, therefore, be compacted to a certain degree.
The loading and unloading of ore and waste material should not create any
appreciable amount of dust.

Air pollution from the exhaust gases of surface equipment (loaders,
bulldozers, haulage trucks, etc.) should be insignificant due to the small
amount of equipment required and the use of appropriate pocllution control
devices.

Dust problems in the mine itself should be minimal due to the natural
dampness of the mine workings and should have no effect on the surface
atmosphere. Contamination of the mine atmosphere by fumes from the detonation
of explosives, radon gas from radium disintegration, and exhaust gases from
approved diesel equipment would be maintained within acceptable limits by
the mine ventilation system. Frequent monitoring by authorized mine personnel,
Mining Enforcement and Safety Administration (MESA) inspectors, and the
New Mexico State Mine Inspector would assure compliance with the applicable
regulatory standards and would provide the basis for any required changes in

the ventilation system.
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The contaminated wmine air exhausted through the various ventilation

shafts (heated afr and some fine particulates) would be rapidly dissipated

The 1971 and 1972 analyses of large ambient surface air samples by the

kerr-rictee Lorporation at its uranium wmines in the Ambrosia Lake district
indicated no radiological contamination over the natural background count

(0.15 working levels concentration) within a 150-foot radius of the bore-

hole exhaust vent and a very low level of concentration at a distance of

25 feet. Similar results from parallel testing during the same time pericd
were obtained by Edward P. Kaufman, Program Manager, Radiation Protection,
New Mexico EIA (Cleveland, 1975, oral communication).

The evaporation of the water retained in the settling ponds and sewage
lagoon could create a local high moisture anomaly in the air. This should
not have a significant adverse effect on the environment but could, in fact,
be beneficial to the local vegetation, There should be no problems with
odors from the sewage lagoon, but chemical treatment of the lagoon water

could reduce any odor problem to an acceptable level.

The Anaconda Company has established a high voluﬁe air sampling station
and currently monitors ambient air concentrations on 2 continuous basis.
According to the company, the particulate levels have been well below the
regulatory standards. The company plans to expand the program by
establishing meteorology monitoring staticns and by locating additiomal air

sampling stations at strategic locations (The Anaconda Company, 1973, p.10).
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3. Noise
Noise created by the proposed operations should not be a significant
problem since there are no residences in, or in close proximity to, the area.

The majority of the operations that would create noise would be comducted

underground and would not affect the surface. Underground noise would be

maintained within acceptable limits as prescribed by MESA and the New Mexico

equipment and by the use of hearing protection equipment by mine personnel.
The major sources of noise on the surface would be the loading and
= haulage equipment and the fans on the ventilation boreholes, neither of ===
which should create a significant adverse effect. Noise from the small
amount of loading and haulage equipment would be intermittent and not all

of the vent holes would be equipped with fans at one time.

C. Hydrology

1. Surface Water

The main stream in the Laguna District is the perennial Rio San Jose
(Map F) which is entrenched 20 feet or more over most:of its length. It
drops drom an altitude of about 5,900 feet to less than 5,600 feet from
west to east and joins the Rio Puerco, a tributary of the Rio Grande, a few
miles southeast of the district. The Rio Puerco drains the west flank of
the Necimiento Mountains but flows continuously only during the wet season
(Moench and Schlee, 1967, p. 4).

The Rio San Jose is joimed by several arroyes from the north and south,
but the majority of these flow only after hcavy precipitation. The largest

such arroyos are the perennial Rio Paguate and the intermittent Arroyo
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Conchas which drain the area to the north and the Arroyo Colorado which

drains the broad valley to the south. All the main streams and tributaries

are entrenched into arroyos cut in the alluvial fill of the valleys. The

[

arroyos carry large quantities of water immediately after heavy precipitation

floods (Hunt, 1937, p. &4).

In the mining lease area, the main streams are the Rio Paguate and Rio

Moquino. These so-called perennial streams are sustained by springs that
issue from mesas northwest of Paguate (Dinwiddie, 1963, p. 218), and they
join in the Jackpile-Paguate mine area to form the Rio Paguate which flows
{-nto the Paguate Reservoir and hence into the Rio San Jose. The steeply
sloping surface of the proposed mine area is but'by several northeast
trending dry arroyos that channel surface runoff toward the Rio Paguate
during heavy precipitation.

The main bodies of ponded water in the area are the Paguate Reservoir,
the New Laguna Reservoir and a smallvunnamed reservoir in the village of
Paguate (Map F). The Paguate Reservoir is about 2 to 3 miles southeast of
the proposed mines and retains the flow of the Rio Paguate about one-half
mile northeast of its intersection with the Rio San iﬁse. The New Laguna
Reservoir is located on the Rio San Jose about 5 miles southwest of the
proposed mines. The small reservoir in Paguate retains the flow of some
small streams flowing from mesas to the northwest. There are numerous
small, natural or man-made water catchments outside the proposed mining
area, but these probably hold water only intermittently due to evaporation
and seepage.

At the present time, no major use is made of the surface waters in the

area. At some time in the past, the water in Paguate Reservoir was used for
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irrigation purposes, but this reservior and the New Laguna Reservoir are

currently nonfunctioning due to sediment filling.

The P-15/17 surface facilities capable of affecting surface water

runoff would be concentrated in North Oak Canyon. This drainage has about

1 square mile of watershed above the proposed minesite but is normally dry

proposed location of the adit portal, This permits close and definitive

observation of the runoff, and Anaconda propcses to install an automatic

stream from the mine's service facilities. Drainage flow data and water

quality analyses would be submitted quarterly to the Area Mining Supervisor
(see Part 2. Stipulations, Number 2. Monitoring of Surface Runoff Water in
Description of Request for Changes in Mining Plan).

The ventilation shaft sites and associated powerlines and access roads
on Black Rim Mesa would not be expected to significantly affect the quantity

or quality of surface runoff in that area.

2. Ground Water

The principal aquifers in the Jackpile-Paguate minesite area are the
alluvium along the Rio Paguate, the Tres Hermanos Sandstone Msmber of the
Mancos Shale in the western part of the area, and the sandstone beds of the
Brushy Basin and Westwater Canyon Members of the Morrison Formation through-
ocut the area (see Table 1, Appendix II) (Dinwiddie, 1963, p. 217).

Quaternary alluvium is exposed along the Rio Paguate and the tributary
Rio Moquino. Although the alluvium along the Rio Moquino and the lower part
of the Rio Paguate is not used as an aquifer because of the water's high
dissolved solids content, the water in the alluvium along the upper part of
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quality and quantity of this water showed that the water was suitable for

domestic use and that yields of 10 to 35 gallons per minute (GPM) could be

sustained. In one well, water in the lower part of the alluvium was under

artesian pressure and inwiddi

The sandstones in the Tres Hermanos Sandstone Member are the only

units of the Mancos Shale that yield potable water, generally yielding from

5 to 20 GPM. Although larger yields have been reported, yields greater

than 20 GPM would not be expected in the area (Dinwiddie, 1963, p. 217-218).
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a
The Westwater Canyon Member of the Morrison Formation yields/small

amount of potable water, [ ' ells i

The sandstone beds of the Brushy Basin Member reportedly yield as wmuch as

20 GPM of water east of the area, but this water has a rather high dissolved
solids content. The Jackpile unit of the Brushy Basin is not considered to

~ be a good aquifer although it reportedly yields from 8 to 10 GPM of water to
one well in tbe area (Dinwiddie, 1963, p. 217).

The Quaternary alluvium aquifer is recharged by runoff which infiltrates

to the west and north. The Brushy Basin and Westwater Canyon aquifers crop

out in the valleys and the Tres Hermanos aquifers crop out extensively in the
area; recharge of these aquifers is probably limited to precipitation on and
vunoff over the outcrops (Dinwiddie, 1963, p. 217-218). It is doubtful that
there is significant communication between aquifers, and there are no known
natural discharges for the aquifers in the area.

There are numerous wells in the Jackpile-Paguate area which supply water
for domestic and industrial use. The Paguate municipal water supply is a
flowing artesian well completed in the alluvium along the Rio Paguate at a
depth of about 75 feet. Three other wells in the arei, believed to be
former uranium exploration drill holes equipped as water wells, are the
property of The Anaconda Company and are used to supply potable water asz
well as water for equipment washing, etc. (Map G)(EPA, 1975, p. 57-58).
Onc of these wells supplies domestic water for the Jackpile Mine offices
and the mine housing area from the Jackpile sandstone at a rate of about
35 GPM. The P-10 Mine well is completed in the Brushy Basin Menmber to &
depth of 465 feet and yields about 35 GPM for the mine's surface and under-

ground uses (Mudgett, P-10, 1975, p. 10-11). Map G shows the locatiomns of
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several wells in the Jackpile-Paguate minesite, but only two or three of the

wells are still productive.

Water for the proposed mine would be supplied by the existing Shop well

and a supplemental well located on the surface near the underground end of

either the Brushy Basin Member or the Westwater Canyon Member of the Morrison

Formation depending on the quantity and quality of the water from the producing

sands. The mine would require about 50 to 100 GPM from both wells.

The proposed mining operations would have only minor impacts on ground
water availability in the Jackpile-Paguate area as acknowledged by the Water
Resources Division's hydrologist in his memorandum reports (Appendix VII).
The P-15 and P-17 ore bodies are located up the dip slope from the operating
P-10 Mine, and would, therefore, probably be at least partially within the
cone of depression created by this pressure sink. Furthermore, the ore
bodies are located in strata that are naturally drained by surrounding
ravines and canyons. The Jackpile Sandstone receives very little recharge
and crops out close to the proposed mines. According to the hydrologist's
memorandum report, "In this area mining will be done:at or just below the
water table, so yields from the relatively impermeable material will be low
and drawdown will be small."

In addition to mine dewatering, the proposed mine's water wells would
require the extraction of ground water from one or more aquifers in the area.
However, because the mine's water requirements are modest, this additional
utilization of ground water should not be a significant impact.

The aquifers in the area should not be disturbed significantly by
subsidence of the strata overlying the mining voids since such subsidence
should not be excessive or extensive as discussed in Section II.A.5.
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wells would most likely reflect any effects on the ground water content of

the Jackpile Sandstone aquifer from the P-15/17 operations. Quarterly
reports of these data are now submitted to the Area Mining Supervisor and

will continue. It would be advisable to have included in these reports the

same type of data for the supplemental well that would provide water for the

P-15/17 underground uses.

3. Water Quality

Water quality data for the surface waters in the Jackpile-Paguate area
are scarce. According to a study conducted by the U.S. Environmental
Protection Agency (EPA) in 1975, stream samples taken from the Rio Paguate
and the Rio Moquino (Table 1, Appendix VIII) showed a definite increase in
Radium-226 (Ra226) and selenium concentrations downstream from the Jackpile
mining operation indicating that precipitation runoff from the disturbed
land surface adds radiochemical bearing solids to these streams. However,
it should be noted that only one sample was taken at each location and that
the radium concentrations were less than 5 pCi/l which is less than the State
of New Mexico's standard of 30 pCi/l. Furthermore, the selenium concentra-
tion of the Paguate Reservoir and the Rio San Jose were less than detection

limits (EPA, 1975, p. 31, 33, 35).
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The proposed action would have very little effect on surface water

quality due to the absence of any major surface water sources in the proposed

mining area. At its closest point, the Rio Paguate is about 1 mile from the

and possibly reclamationm work could increase the sediment loads of the small

i € area during surface runoif; however, i u

minor consequence since its time duration would be short and it would have

little or no effect on the Rio Paguate. Surface runoff over the waste rock

and ore stockpiles could result in the transport of radiochemical species a

short distance from the mine. Adequate protection would be provided by using

appropriate measures to control surface runoff and by effectively monitoring

X
‘

surface runoff to detect any problem areas.

Degradation of surface waters by the seepage of the radioactively
contaminated water from the settling ponds would be prevented by lining the
ponds with an impervious clay, plastic or concrete. The New Mexico EIA does
not fequire the use of seepage monitoring wells with lined settling ponds,
and the sewage lagoons would comply with State standards. Although a failure
of the sewage lagoon or settling pond impoundments, eaused by excessive
surface runoff for example, would be unlikely, adequate measures would be
taken to protect against this possibility. This would consist of constructing
berms and/or ditches around these areas to divert runoff.

By comparing Table 2 and the Water Quality Criteria in Appendix VIII,
it can be concluded that the ground water quality in the Jackpile-Paguate
area is generally good. The Table 2 values that are outlined indicate areas
where the water quality standards are not met.

During the EPA study conducted in 1975, four wells in the vicinity
of the Jackpile-Paguate open-pit mining operations were sampled with
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concentrations of Ra226 ranging from 0.18 to 3.7 pCi/l (Figure 1, Appendix

VIII). The lowest value (0.18 pCi/l) was recorded at well #233 vhich is the

Paguate municipal water supply. The other wells, believed to be former

uranium exploration holes equipped as water wells, are the property of The

Anaconda Company and are used to supply potable water and water for equipment

washing, etc. The quality of the water from these three wells 1s probably

representative of the Jackpile Sandstone unit of the Brushy Basin Member of

the Morrison Formation, the principal ore bearing unit in the Laguna District,
but the water may contain elevated levels of radium due to uranium mining

activities. The high value of 3.7 pCi/l exceeds the U. S. Public Health

New Shop Well which is a source of potable and nonpotable water. The EPA

subsequently recommended that the continued consumptive use of this water
be stopped (EPA, 1975, p. 57). Further sampling by Anaconda (Table 3,
Appendix VIII), however, indicates an Ra226 cohcentration of 1.0 pCi/l in
the water from this well,

None of the wells sampled by the EPA were above the maximum permissable’
concentrations for the other common isotopes of uranium thorium, and
polonium (EPA, 1975, p. 6), but the Paguate water supély contained the
maximum recommended level for selenium (0.01 mg/l) (EPA, 1975, p. 59).
Although the EPA noted that the impacts of mining on ground water quality
downgradient from the mining operations were unknown due to the lack of
adequate monitoring wells, it also stated '"No adverse impacts from mining
on the present water supply source for Paguate are expected." (EPA,

1975, p. 6).
Ground water seeping into the P-15 and P-17 mine workings would become

radioactively contaminated because the primary minerals to be mined would be
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exposed to the oxidizing conditions created by the excavation of the

workings. Leaching of the very low grade mineralization remaining in the

conditions could result in the mine's discharge water having radioactive

concentrations greater than recommended limits. Mine discharge water
impounded within the Paguate Pit contained 190 pCi/l of radium and 170

pCi/1 of uranium in 1970 (EPA, 1975, p. 6). This radiological contamination

would require that the mine's discharge water be impounded for subsequent

evaporation of the liquid portion. Sediments that would collect in the
settling ponds would be removed periodically and transferred to ore or waste
stockpiles depending on their U308 content. It is anticipated that the amount
of water to be impounded at the mine would be small as discussed in Section
I1.C.2.

Following the termination of mining operations in the P-15 and P-17
area, ground water accumulating in the voids created by the mine workings
would also become radiologically contaminated. However, the impervious
nature of the shales above and below the Jackpile sandstone unit should v
prohibit substantial vertical migration of this water, and tjﬁicalrchanges
in the lithologic character of the unit should tendfto restrict and localize
lateral migration (Mudgett, P-10, 1975, p. 12).

The radioactive contamination of ground water in the proposed mining
arca should not be a major adverse impact due to the small amount of water
that wot'd probably be encountered. However, additional protection for the
area's oround water resources could be provided by adequate monitoring to
determine the interactions between the aquifers and the mining operations.
The quality of the water in the undisturbed Jackpile Sandstone has been
established from samples taken from the P-10 and Shop wells., Further
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sampling of these wells would provide information on any effects that the

mining operations might have on the quality of the water in the aquifer

outside the ore zones. Water sample analyses from these wells are now

submitted quarterly to the Area Mining Supervisor and will continue. It

would be advisable to have included in these reports the same type of

analyses for the supplemental well that would supply water to the P-15/17

underground uses.

Degradation of the area's ground water by the infiltration of
contaminated surface water should be very minor due to the relatively low
amount of surface runoff occurring in the area and the lithologic
characteristics of the strata. Measures used to prevent surface water
contamination, as discussed above, should be adequate to also prevent
ground water contamination from such events as failure of the sewage
lagoon and settling ponds, seepage, etc.

Impacts on the surface and ground water resources of the Jackpile-
Paguate minesite area from the uranium mining operations were discussed at
the July 8, 1977, meeting between the %SGS, BIA, Pueblo of Laguna and

Anaconda. It was pointed out that it would be best to assess these impacts

in regard to both quantity and quality on a cumulative basis, and that
this would be possible in the EA of Anaconda's comprehensive plan. Anaconda
proposes a detailed surface and ground water monitoring program for the

detection and assessment of any such impacts.

N
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D. Land Use
- 1. lLand Use in lLease Area

All of The Anaconda Company's leases are used for mining purposes except

for a small centrally located housing area for about thirty key mine personnel.

This area is on Lease 1, well removed from the surface mining activities. The

property is posted and fenced at all points of eacy access, and a security

Lease 1, which is also called the Jackpile Mining Lease, containsg the
company's operating open-pit uranium mines, the Jackpile and Paguate Pits,
as shown on Map G. Although both pits are separate mining operatioms, they
are commonly referred to as the Jackpile-Paguate Open-Pit Mine, and they
occupy an agea of something less than 12 sections in Townships 10 and 11
North, Range 5 West, N.M.P.M. (The Anaconda Company, 1973, p. 1). The
Jackpile ore deposit, which outcropped on the south side of a low mesa,
was discovered in November 1951 and active mining began in 1952 (Moench
and Schlee, 1967, p. 87). The Paguate ore body, a short distance wegt of

the Jackpile, was discovered by core drilling in June 1956, and ore was

/" - being mined by 1963 (Moench and Schlee, 1967, p. 97). The mines are
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—————evurrently operating without an approved mining plan (or plans); but ——

The Anaconda Company has subtmitted a

comprehensive mining and reclamation plan for these operations to conform

with 30 CFR Part 231 and 25 CFR Part 177.

Mining of the Jackpile and Paguate deposits is accomplished using
————conventional open-pit methods using rotary blasthole drilling rigs, —

ammonium nitrate-fuel oil blasting agents, electric shovels, and diesel

powered front-end loaders and haulage trucks. The ore is stockpiled,
blended, and then shipped by rail (AT&SF) to the compny's Bluewater Mill
about 50 miles to the west. As of 1973, about 11,300,000
tons of ore had been mined and milled resulting in 57,676,900 pounds of
yellowcake (U30g). At that time 8,314,700 tons of remaining ore reserves
were indicated, and it was estimated that the mining of these reserves would
be completed sometime during the period of 1983 to 1985. 1In 1973, it was
expected that about 24% of the indicated remaining reserves would be mined
by underground methods (The Anaconda Company, 1973, p. 2-4).

The Jackpile Mining Lease also contains two underground mine workings G
(See Map G). The Woodrow Mine, about 1 mile east of the Jackpile Pit, was
discovered in 1951. Mining of the deposit, which waé in a nearly vertical
sandstone pipe, began in 1954 through a vertical shaft and ended in 1956
when the square-set timbering collapsed. The mine produced about 5,500 tons
of vreanium ore (Moench and Schlee, 1967, p. 96). The H-1 Mine, a small adit
mire, was developed for the extraction of about 38,000 tons of uranium ore
by longwall and sub-level stoping methods. Operations began in March 1973
under an approved mining plan, and the ore was subsequently exhausted and

the mine abandoned in April 1975 (The Anaconda Company, H-1, 1972, p. 1-3).
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The P-9-3 and P-11 workings were planned to be small adit mines developed
from the north and east walls of the inactive P-9-1 open pit for the

extraction of about 81,000 tons of uranium ore by a modified sub-level room-

and-pillar stoping method. The operations were approved November,17, 1975,

(Mudgett, P-9-2, 1975, p. 1-2), but they have subsequently been postponed

because it may be feasible to mine the ore with open-pit methods (Gibbs,
1976, oral communication).

Lease 4 contains various underground mine workings as well as some

facilities for the Paguate Pit operations (Maps B & G). The P-9-2 Adit
Mine Project, approved in February 1974, was developed from the south wall
of the small, mined-out P-9-1 open-pit for the extraction of about 58,000
tons of uranium ore by longwall and sub-level modified room-and-pillar
stoping (Mudgett, P-9-2, 1973, p. 1). . .

The P-10 Mine (Map B) is currently producing
about 700 tons of uranium ore per day by modified room-and-pillar stoping
with sublevel track haulage. Access to the mine is provided by an inclined

) shaft. The mining plan for the project was originally approved August 31,
1973, with major changes in the plan being approved October 19, 1973.
Further changes in the plan which provided for the ﬁining of ore in the
P-7 area by extending the P-10 workings were approved December 12, 1975.
According to The Anaconda éompany, the P-9-2 area will be mined out by
ab~ut mid-1977 while the P-10 and P-7 ore reserves will be exhausted by
mid-1982 (Gibbs, 1976, oral communication).

The proposed mining operations would not affect the present use of the

involved lands because the leases are used exclusively for mining purposes.
This area has been a well known mining district since about 1956 when the

Jackpile Mine was the largest single producer of uranium in the United States,
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and possibly in the world (Moench and Schlee, 1967, p. 1). The proposed
mining area bhas been impressed with numerous drilling sites and access roads

from exploration and development drilling activities.

2. Land Use in Surrounding Area

The lands adjacent to The Anaconda Company's mining leases are used
exclusively by members of the Laguna Tribe for residential and livestock
grazing purposes. The primary domestic animals encountered are sheep and
cattle, but a few horses do roam in the areas. Agriculture is severely

limited by the lack of sufficient precipitation and is probably restricted

to small garden plots worked by residents of the areas.

Indian village of Paguate (Map A) which is about 2 miles to the north. As
of January 1, &975, the census showed a resident and non-resident population
of 1,383 for Paguate (Starcevich, 1976, oral communication); however, the
actual resident population for the village is close to 300 (The Anaconda
Compapy, 1973, p. 9). Paguate has no retail or public service facilities
such as restaurants, service stations, motels, schools, hospitals, etc., -
except for one very small general merchandise type store which is extremely‘
limited in available goods. Approximately 2 to 5 miles north of Paguate
are the even smaller settlements of Bibo, Cebolleta, Cebolletita, and
Moquino.
- rb;ﬂ}pdian village of Laguna, or the Pueblo of Laguna, is located
about 5 miles south of the proposed mining area (Map A). This small village,
as oi january 1, 1975, had a resident and non-resident population of 1,449

although, as in the case of Paguate, the actual resident population is

probably much less. There are more services here than in Paguate but they
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are still limited to a few small stores and service stations. The Laguna-

Acoma High School and an elementary school are located in Laguna

(Starcevich, 1976, oral communication).
The closest town offering a wider variety of goods and services is

Grants which is about 30 miles west of Laguna via Interstate Highway 40

(Map A). Grants is an incorporated city of 8,768 (1970 census), and about

o 3 miles west of Grants is the village of Milan which has a population of
- 2,185 (970 census) (ISRAD, 1972, p. 22-23). In 1967, Grants-Milan had 130
R 4 ] ] s

of the 327 retail establishments in Valencia County (ISRAD, 1972, p. 87),

and in 1970, Grants had 23% of the county's labor force (NMEI, 1975, p. 90).
Grants also has a hospital and a branch campus of New Mexico'State University
(NMEX, 1975, p. 125).

Albuquerque, the county seat of Bernalillo County, is about 46 miles
east of Laguna via I-40 (Map A). This metropolitan city of 243,751 (1970
census) offers a full range of goods and services for both private and
commercial needs (ISRAD, 1972, p. 22-23).

Access to the Paguate area is provided by paved State Highway 279 which-
joins Interstate Highway 40 at Laguna (Map A.). I-4Q connects Laguna with
Grants-Milan to :the west and Albuquerque to the east. Greyhound Bus Lines,
Inc., and Continental Trailways, Inc., stop daily for passengers in Grants
on their routes from Albuquerque to Los Angeles, California, and passenger
and freight rail service is provided by the AT&SF railroad which also passes
through Grants-Milan and Albuquerque. Although Grants has an airport,
Albuquerque has the closest commercial air service (NMEI, 1974, p. 20).

Recreation in the Paguate-Laguna area is confined primarily to outdoor

activities such as picnicking, camping, sight-seeing, and hunting, the
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majority of which are conducted in the Cibola National Forest on and to the

west of Mount Taylor. These activities can be classified as seasonal and

intense (NMEI, 1974, p. 16, 34). Camping, fishing, boating, and swimming

are permitted at Bluewater State Park (Bluewater Lake) wnich is about 21

miles west of Grants via State Highway 412, The major recreational centers

in the area are Grants and Albuquerque.

Due to their size, nature, and location, the proposed mining operations

would not have any effects on land use in the surrounding areas. The local
communities may be affected to a minor extent, and these effects are discussed
in Section II. F. No impacts on the local transportatfon services would be
expected since ore shipment would be by corpany equipment and existing rail

facilities and schedules.

3. Historical and Archaelogical Sites

The Laguna Pueblo and the San Jose de la Laguna Mission and Convento
(in the Pueblo) at Laguna are listed in the National Register of Historic
Places, but both are well removed from the proposed operations (about 5 miles)
and would not be affected. The Grants Lava Flow which extends about 25 miles
south of Grants between State Highway 117 on the east and 53 on the west
(Map A) is eligible for listing in the National Registry of Natural Landmarks,
but it, too, is well removed from the proposed projects.

Archaeological surveys have been completed for the vent hole sites, power-
lines, and access roads on Black Rim Mesa and for the area of the adit portal,
roads, and powerlines throughout North Oak Canyon. Copies of these survey
reports are included in the Description of Request for Changes in Mining Plan,
and thé dccompanying surface facilities map shows the areas surveyed and the
archaeological sites located. The surface facilities have been designed to
avoid and.preserve as many of the sites as possible.
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Archaeological clearance for the proposed project has been granted by
the Bureau of Indian Affairs, Albuquerque Area Office, Branch of Land

Operations, subject to mitigation of the archaeological sites that camnnot

be avoided (Appendix TX). The mitigative measures were approved by the

Pueblo of Laguna in Resolution No. 54-77 of the Tribal Council of the Pueblo

of Laguna, and Anaconda has authorized the University of New Mexico to

perform the necessary work (Appendix IX).

4. Scenery and Aesthetics

The proposed action would not affect the scenic or aesthetic values of
any of the prominent landmarks in the area such as Mount Taylor, the Laguna
Pueblo, Mesa Chivato, and the Cibola Nationmal Forest. The vent holes and
their powerlines and access roads should have only a minor effect on Black
Rim Mesa. The more visible equipment such as the vent tubes and fan housings
would be painted a dark color to reduce their visibility, and the road fill
and berms would be covered with local material of a color compatible with
their surroundings. The mine and portal yards, buildings, sewage lagoon, and
settling ponds would be situated in North Oak Canyon out of sight of the
general public. The mine workings would be underground and would not create

a visual impact.

5. Reclamation Potential

The reclamation potential of the land in the area has not been adequately
determined, but the writer feels that this potential is only poor to fair.
This estimate is due to the fact that most uranium related reclamation work
(primarily in uranium exploration) has met with only limited success due to

soil characteristics and the lack of sufficient moisture (precipitation).
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These conditions would also surely determine the results of any revegetation
The Anaconda Company 1 ucting revegetation experi
~ on inactive waste dumps in order to adequately assess the land reclamation

potential. The U. S. Conservation Service has recommended such seed mixtures
as sideoats, gramma grass, western wheatgrass, and chamisa brush, and test

plots have been planted for observation (The Anaconda Company, 1973, p. 7).

Continued experimentation by Anaconda and other companies in northwestern
New Mexico's coal and uranium industries should improve the land's reclama-

tion potential by providing new and improved reclamation techniques.

Anaconda's comprehensive mining plan presents detailed information on
the current and proposed reclamation of the Jackpile-Paguate minesite, Some
of this material regarding equipment, techniques, and seed varieties is given

in Appendix XIIT.

E. Fauna and Flora

Due to the intense mining activity in the adjacent Jackpile-Paguate area
and the absence of any perennial surface water in the P-15 and P-17 areas,
wildlife in or near the project area is probably limited to small rodents
(rabbits, mice), small predators (foxes, coyotes, bobcats), small birds
(finches, sparrows, jays), insects, and reptiles common to northwestern
New Mexico. The presence of a stable, resident predator population is doubt-
ful Lernnse-of human presence and activity, and most of the birds are also
probably fransient inhabitants. The largest wild animals in or near the area .
_’di are mule deer which inhabit the slopes of Mount Taylor and the mesas to the
north (The Anaconda Company, 1973, p. 9). No endangered species are known to

be present in the area as residents (Mudgett, P-10, 1975, p. 6). Several
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almost wild horses that belong to the Laguna Indians roam within the proposed

mining area (Gibbs, 1976, oral communication).

The proposed operations would not have a significant impact on the

wildlife resources of the area because of the small number of actual permanent

the life of the operation (about 38 acres) resulting in the displacement of

a small amount of wildlife, but there is ample habitat in the surrounding areas

to accomodate any displaced species. The mine yard, settling ponds, sewage

lagoon, and vent hole areas would be fenced throughout the operation's life to

keep out the larger species, and the settling ponds and sewage lagoon should
not be detrimental to any waterfowl that might be attracted to them. Traffic
on the haulage and access roads could be a hazard to wildlife, but this should
not be significant.

If the reclamation program was successful in establishing grassland
vegetation in the area, there could be a slight decrease in the number of
woodland species and a corresponding increase in the number of grassland
species, but substantial reinhabitation of the area would probably not occur
until completion of the reclamation and revegetation program. No significant
alteration of species composition would be expected éince the amount of
babitat involved is quite small. The establishment of grassland vegetation
would be beneficial to domestic animals, and possibly to wildlife, by
improving grazing conditions.

The vegetation in the lowest valley and mesa areas around Mount Taylor
is characteristic of the Upper Sonoran life zone consisting of flowers,
grasses, sagebrush, and composites such as goldenrod, rabbitbrush, and sun-
flowers. .The trees in this zone generally occur on hillsides and mesas and

consist of one-seeded juniper, the nut pine (pifion), and the cane cactus.
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Greasewood is common on alluvial flats adjacent to watercourses, and there

are groups of the common valley cottonwood (Hunt, 1937, p. 37).

The rough boulder strewn surface of the proposed mining area supports a

moderate but scattered growth of native grasses and desert shrubs and a

moderate to heavy growth of juniper trees. There are widely scattered

occurrences of cacti (Photos T, J, K). Past exploration and development

drilling activities have impressed the area with numerous drill sites and

access roads

The proposed operations would result in the destruction of the vegetation
on about 38 acres of the land surface. This should not be a major impact
since the vegetative cover is moderate and scattered as noted above. The
reclamation program would attempt to establish herbaceous growth on the area,
and the range conditions on the 38 acres would be greatly improved if the
program was successful. If herbaceous growth could not be established, it
might be possible to revegetate the area with native species, such as juniper
seedlings. The writer has no knowledge of any such attempt being made in
other uraniué?related reclamation programs; however, during the inspection
of various companies' exploration activities, it has been observed that
natural revegetation by native species usually begi;s within an intermediate
time period after the completion of leveling and grading operations
(estimated at 3 to 6 months).

Appendix XII contains a list of representative fauna and flora expected
i~ "~ v in the Jackpile-Paguate mine area, data on biological sampling in the
miTe area, and a discussion of endangered and threatened species possibly
Ocrnfgng in the mine area. This information was compiled by Dames & Moore
and wag presented in Anaconda's comprehensive mining and reclamation plan
(pgs. 2.1-47 through 2.1-57 and Appendix A).
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An endangered.species clearance for the proposed mine project was
e Fish an e Service . e December 9, .

memorandum report from the FWS is included in Appendix XII and states that

wm&uwmmw&wu—'
———or animel species known to occur either on the proposed mine siteor —

adjacent to it." The report does note that a species of prairie clover

(Petalostemum scariosum) which has been proposed for listing as an

endanger i : £ .
S s >

evident from the FWS report that listing of this species of prairie clover
is presently indefinite, if not somewhat controversial.

Prior to the endangered species clearance for the P-15/17 Project, the
same type of clearance from the FWS was requested for Anaconda's
comprehensive mining and reclamation plan. This request resulted in the
discovery that Petalostemum scariosum may be present on the Jackpile-
Paguate minesite. Anaconda has been informed of this possible occurrence
and has now engaged a qualified botanist from the University of New Mexico
to conduct a search for the species within the lease boundaries. The
results of this project will be included in the environmental analysis

of the comprehensive mining and reclamation plan.
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F. Socio-Economic Conditions

The proposed operations should not cause a large influx of new people

1nto the area since Anaconda would use local Iabor as much as possible. 1In

compliance with lease terms, Anaconda gives the Laguna Indians priority in

employment at all its Jackpile-Paguate mining operations, and, as of

October 1975, about 90 percent of the Company's 372 mine personnel were

populace although some positions could be filled by employees transferred

from other completed underground operations. A few permanent employees
could be expected to move into the area, and contractor's mine development
personnel would relocate in the area temporarily.

Any socio-economic impacts on the villages of Paguate and Laguna should

be very minor due to the very limited supply of services available in these

48

CONFIDENTIAL POL-EPA01-0006319



communities. Some Lagunas employed at the mines could want to relocate in
Laguna or Paguate which could require additional housing, but this should

not be of major consequence. The Anaconda Company has cooperated with the

Laguna Tribe in housing construction in Paguate.

Any major soclo-ecomomic {impacts would most likely fall on the city of

Grants since any new permanent workers, and the temporary labor force, would
probably relocate there. According to recent newspaper articles, Grants-

Milan is having trouble in providing adequate housing and public services

for a population increasing due to the expansion of uranium activities in
this area. Although the influx of permanent and temporary workers for the
proposed mine could put an additional strain on these services, the small
number of workers expected to relocate should not create a significant
effect. The mitigation of cumulative socio-economic impacts is the
responsibility of appropriate public agencies such as city, county, and
state planning commissions.

The proposed operations should have very little effect, if any at all,
on the metropolis of Albuquerque which would be capably of managing any such
impact.

The most significant socio-economic impact resulting from the proposed
action would be the generation of new income. According to lease terms,
the company would pay royalties on the ore mined to the Pueblo- of Laguna;
as of November 1973, the Jackpile-Paguate mining operations had paid about
$25,000,000 in such royalties to the Pueblo (The Anaconda Company, 1973,

p. 3). Direct employment during the mine's life would also result in annual
dispusable income., It is expected that most of this income would be respent
wichin the region which could have a multiplier effect on other sectors of the

ec._.zuy. Additional federal, state, and local taxes that would be paid by
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Anaconda and its employees shoud offset any increased governmental costs that
would be caused by the proposed action.

Increased income in the area could improve the standard of living for

many families, and direct employment could improve the self-esteem and mental

health of many people who are currently unemployed or underemployed., Because

the Lagunas would be given preference in hiring, most of the benefits would

be directly, or indirectly, advantageous to the Laguna Indian Tribe, as would
the royalty benefits. Although many experienced workers would be unemployed
at the close of operations, the training and experience acquired should

help these workers find new jobs more easily.

The proposed action should not have any significant effects on the cultural
values of the area or of the Laguna Indians in particular. It seems that all
Indians have the general belief that nature is a strong force to which man
must adapt rather than control. Although this belief causes a reluctance to
support activities exploiting the Indians® natural resources, it also provides
strong support for the restoration of the land following such activities. It
also seems that although Indians do value work, they work to maintain their
families and themselves, not to achieve social prestige. This evidently causes.
a strong tendency to reject monetary incentives once a relatively low level
of income is reached. Indian males evidently often reject the role of
"breadwinner" since it involves accepting wage labor, thus increasing the

possibility of alcoholism and social dysfunction which can reslut in increased

m

~~¢wirzeism and possibly the total rejection of work. According to Anaconda
cfficials, absenteeism among the company's Laguna employees is quite high
which necessitates the hiring of extra personnel who would normally not be

Tequired. (Gibbs, 1976, oral communication).
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G. Bealth and Safety

Health and safety at the mine, both surface and underground, would be
controlled by the Company's safety personnel in accordance with the

standards and regulations of the New Mexico State Mine Inspector and the

Mining Enforcement and Safety Administration. Periodic inspections of the

operations by authorized personnel from these regulatory agencies would

assure compliance with the applicable regulations and standards. The

_ Anaconda Company currently operates active safety programs at both its

mining and milling operations and has accrued numerous safety awards.

Vehicular traffic on the access and haulage roads could create hazards;
but ~2dequate warning signs and speed limits would be posted where necessary
to cortrol traffic in the mine area and minimize these hazards. Junctions
of *%é;ipads and State Highway 279, if any, would be adequately posted to
minimize hazards, but traffic at such intersections would probably not be
hea' - ~nough to create significant safety problems. The supervision of

trartic on Highway 279 is the responsibility of State and local law enforce-

ment agencies.

51

CONFIDENTIAL POL-EPA01-0006322



IIT. Alternatives to the Proposed Action

Although open-pit mining of the P-15 and P-17 ore bodies would probably

result in nearly complete recovery of the ore reserves, utilization of this

——mining methodis prohibited by the depths of the ore bodies.  Imaddition,

open-pit mining would have a much greater environmental impact on the area

due to the large amount of land surface required for excavation, waste dumps,

roads, etc. The final open-pit workings would also present difficult reclama-

tion problems such as backfilling, etc.

It is possible that in situ leaching (solution mining) of the ore
deposits would be both technically and economically feasible, and this mining
method could possibly result in less surface disturbance than open-pit or
underground mining. However, leaching would probably result in lower ore
recovery due to solution losses, and these same solution.losses could cause
more serious ground water contamination than the other mining methods. Also,
the water requirements of this type of mining could affect local water sources.

Mining of the ore deposits through’ the two vertical shafts originally
proposed is both technically and economically feasible but does not offer
significant advantages over the single adit method of entry. In fact, the
single adit entry approach will allow consolidation of the necessary surface
facilities, thereby reducing the amount of surface disturbance, scenic impacts
on Black Rim Mesa, and possible traffic hazards associated with crossing
Yighway 279.

It would be possible to develop the P-15/17 ore bodies through the P-10
Mine. The only foreseeable advantage to this method would be that possibly
less land surface would be occupied by surface facilities since an expansion
of the existing P-10 facilities would probably be adequate. However, it will
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be mecessary to remove the P-10 surface facilities some time in the future

to accomodate open-pit expansion, and this method of development would also

result in several problems in transporting the ore to the surface. The

haulage level of the P-10 Mine would have to be expanded considerably to

maintain adequate ore and waste production from the P-10 and P-15/17 workings;

furthermore, an elevation difference of about 30 feet between the P-10 and

P-15/17 ore bodies would severely complicate this expansion.

A decline similar to that of the P-10 Mine could also be used to
develop the P-15/17 Mine, but the high ground support costs are somewhat
prohibitive. This method of entry would not offer any significant
environmental advantages over the proposed adit method. Relocation of the
proposed adit and its portal would not offer any environmental advantages
and is restricted due to ground support problems encountered in the Brushy
Basin Shale.

Denial of the proposal would prevent mining of the ore deposits and
would thereby preclude any environmental impacts associated with such mining
activities. It would a@so, however, prevent the production of source
materials necessary for the generation of electricity by nuclear powered
generating facilities and would deprive the Pueblo of Laguna of direct and
indirect benefits from royalties and direct employment incomes. If denied now,
future development of the proposal would depend primarily on the prevailing

economic conditions which are presently unpredictable.

B. Mitigating Measures

Should the proposed action be approved, mitigation of the resultant
adverse environmental impacts would be provided by the measures listed below:
1. The effective use of water where practicable and possible would keep
airborne dust created by the proposed operations to a minimum and
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acceptable level (e.g., on the access and haulage roads). The

Anaconda Company currently operates a high volume air sampling

sampling stations. The environmental analysis of Anmaconda’s

comprehensive mining plan will adequately discuss the cumulative

air quality impacts of the open-pit and underground mining

CONFIDENTIAL

operations.

The effective use of water control structures and anti-erosion
measures would minimize the possibility of any effects on surface
water quality from the proposed operations (e.g., surface runoff
over topsoil and waste rock stockpiles). Adequate monitoring of
the surface drainage in the mining area would detect any deficiencies
and provide a basis for corrective actiomn.

The construction of water control structures around the sewage
lagoon and settling ponds would minimize the possibility of a
failure of one or more of these impoundments and woulé{ therefore,
minimize the possibility of water pollution which could result from
such a failure.

Adequate monitoring of the ground and surface waters in the mining
area would help determine the interactions between the proposed
mining operations and the water resources and would provide a basis
for determining any necessary mitigative measures. Anaconda's
comprehensive mining plan contains a detailed monitoring program
which has been designed to monitor both ground and surface waters
in the open-pit and underground mining areas. Cumulative impacts
on the water resources of the area will be adequately discussed

in the environmental analysis of the comprehensive Plan.
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5. Mine support facilities such as ventilation holes and their

associated equipment, roads, and powerlines could have minor

effects on the appearance of Black Rim Mesa. These effects would

be minimized further by camouflaging the facilities as much as is

practical and possible, reclaiming any disturbed surface as scon as

possible, and by avoiding skylining of the facilities as much as

possible.

6. Adequate posting of warning signs and speed limits on the haulage
and access roads and at critical intersections would minimize

traffic hazards.

IV. Unavoidable Adverse Environmental Effects of the Proposed Action

Subsidence of the gtrata overlying the underground mine workings could
have some surface expression depending on certain combinations of ore depth
and thickness, mining extraction, and strength of the overlying strata. It
is expected that any subsidence occurring would not be excessive and would
not create a significant adverse impact.

The proposed operations would cause a certain amount of dust, but this
would not be a major impact and could be minimized by using water. Air
pollution from equipment exhaust gases should be insignificant. The mine's
atmosphere would be contaminated by blasting fumes, radon gas, and exhaust
gases, but the ventilation system and frequent monitoring by the appropriate
regulatory agencies would maintain this contamination within acceptable
limits. Any odor problems from the sewage lagoon should be insignificant
»=d controllable by chemical treatment.

Any noise created by the operations would be insignificant due to the

absence of any nearby residences.
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The extraction of the P-15 and P-17 ore deposits would require the

withdrawal of ground water from the Jackpile Sandstone, and the mine's water

wells would withdraw additional water from the Brushy Basin or Westwater

Canyon Members. This lowering of the ground water levels could cause water

level declines in wells and a reduction in the flow of springs within the

general vicinity of the mine. In addition, ore extraction would result in

radiological contamination of the ground water seeping into the mine workings

during the productive life of the mine and, to a lesser degree, following

the termination of all mining operations with minor potential for migration
within the Jackpile Sandstone. Surface preparations, waste rock storage, and
possibly reclamation operations could affect the quality of surface runoff in
the proposed mining area.

The support facilities of the proposed operation would have a minor
effect on the appearance of Black Rim Mesa, an effect which would be totally
or partially visible from State Highway 279.

Surface construction and preparation associated with the proposed mining
operation would result in the temporary disturbance of about 38 acres of land
surface and the destruction of the vegetation thereon. Any wildlife inhabiting
this area, permanently or temporarily, would be displaced, probably until
completion of the reclamation and revegetation program.

Exiraction of the P-15/17 ore bodies would result in the depletion of
a wourenewable natural resource. Royalties would be paid for the ore extracted,

- - "

a_-. adwyuate mitigating measures and the reclamation program would minimize

1.~ environmental impacts of the mining operations. If not mined now, future
development of the ore deposits would depend primarily on prevailing economic

conditions which are not predictable at this time.
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VI. Determination and Recommendation

From the preceding analysis, it is concluded that the proposed action

does not constitute a major Federal action significantly affecting the quality

of the human environment in the sense of the National Environmental Policy
Act, Section 102(2)(c). It is recommended that the proposed mining and
1 £ 1 . he P-15/17 Mi ' 1 subi to the followi

stipulations:

1. Prior to surface disturbing activities, Anaconda will obtain the
necessary archaeological clearance for the project including
procedures for mitigating any unavoidable archaeological sites.

2. Water sample analysis and pumping rate data for the supplemental

well used to supply water for underground uses will be included
with the quarterly reports presently submitted for the P-10 Mine.
3. Prior to the completion of the mining operations, Anaconda will
submit a plan for the abandonment (sealing) of all the mine
openings (adit portal or portals, vent shafts, etc.) to the Area

i

Mining Supervisor for his approval.

&,e CHBtm—
DALE C. JONES
Mining Engineer

I concur with the above determination a?f:ijjfmmndat'on .

A. F. CZARNO
Area Mining Supervisor
Southern Rocky Mountain Area
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_PHOTO A

Deleted

. PHOTO B

Surface drilling of ventilation borehole for the F-10 Yine
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PHOTO D

Surface fan and associated equipment for ventilation borehole for the
P-10 Mine; white butane tanks are for heater
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PHOTO E

Emergency holsting equipment on ventilation borehole at the P-10 Mine;
open-pit operations in the background
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PHOTO G

Surface facilities for the P-10 Mine as seen from State Highway 279
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_PHOTO H_

Deleted

PHCTO 1

FLITE ink of Black Rim Mesa looking slightly southwest
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PHOTO J

PHOTO K

Terrain and vegetation in the proposed mining area on the northeast flank
of Black Rim Mesa
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APPENDIX I

Geologist's Memorandum Report
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United States Department of the Interior

\Y
TOTOL

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: March 19, 1976
Memorandum
i To: Area Geologist, USGS,
X Roswell, New Mexico
| From: Area Mining Supervisor, USGS, -

Carlsbad, New Mexico

: Subject: The Anaconda Company's Proposed Mining and Reclamation Plan
' for the P-15 and P-17 Mines on Laguna Tribal Lease No. 4

Please review the enclosed copy of the. above plan (one volume with
map pocket) and return with your report. :
Dale C. Jones

Mining Engineer
For Area Mining Supervisor

DCJI:nb

Enclosure:
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GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY

REFER TO: May 21, 1976
Memorandum
To: -Area Geologist, SRMA, USGS, Roswell, New Mexico
From: Area Mining Supervisor, SRMA, USGS, Carlsbad

Reclamation Plan for the P- 15 and P 17 Uranium
Mines on lLaguna Tribal Lease 4

Copies of the company's addendums to the subject plan are enclosed

the plan. Please return the plan and addendums with your report.

; g le C. Janes

Mining Engineer
for Area Mining Supervisor

DCJI:cj

Enclosures
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E H;léeﬂ oStates Department of the Interior

GEOLOGICAL SURVEY

222/ JUN 2 1976 Drawer 1857

Roswell, New Mexico &82Ul

o & M 2 June 1, 1976

Carlshad,
I LA AE ¥

AL

MEMORANDUM

TO: Area Mining Supervisor, Southern Rocky Mountain Area,

Carlsbad, New Mexico

'FROM: Pete €. Aguilar, Staff Geologist, Southern Rocky Mountain
. Area, Roswell, New Mexico

SUBJECT: Geologic review of Mining and Reclamation Plans for
Anaconda's P-15 and P-17 uranium mines -- Jackpile-Paguate
minesite, Valencia County, New Mexico

-

The Anaconda Company Uranium Division has submitted mining and
reclamation plans pertinent to the development of two new uranium
mines P-15and P-17 in T. 10 N., R. 5 W.

Dale Jones is to be commended for efforts to secure geologic
information to add to the original mining and reclamation plans
for P-~15 and P-17. The proponents of these mining plans do not
incorporate appreciable geologic information into their mining
plans. Two maps submitted for each minesite are without location
markings (township and range etc.). The two stratigraphic columns
submitted in addendum do not show location nor are they keyed to
the maps previously submitted.

In response to questions asked, the proponent stated the following:
(1) foresees no geologic hazards; (2) knows of no recognizable
geological structures; (3) Paguate and Jackpile deposits are
essentially the same; (4) the ore occurs in tabular lenses with
irregular planar outlines and dimensions; (5) lenses vary in thick-
ness from just a few feet to about 20 feet; (6) occassionally are
stacked and (7) finds no other minerals.

L

NOTED e C. Aguilar

D. M. YAN SICKLE,

7776191
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APPENDIX 11

Stratigraphy
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REGIONAL STRATIGRAPHY (unconformities not shown)

Period Epoch Stratigraphic Unit

Quaternary Recent and ; San Juan Basin ﬁnnameu gravels and
Pleistocene alluvium

Tertiary Pliocene Chuska Sandstone (700-900) and unnamed

fluvial and lacustrine beds

-San Juan Fm. (0-3000)

rocene
Paleocene Nacimiento Fm. (600-1000)
Cretaceous Late 0jo Alamo Sandstone (0-400)

Kirtland Shale (0-1200)
Fruitlend Fm. (0-500)
N Pictured Cliffs Sandstone (70-400)
. . ' Lewis Shale (0-2000)
Mesaverde Group
Cliff House Sandstone (100-1000)
Menefee Fm. (0-2000)
Point Lookout Sandstone (250-350)
Crevasse Canyon Fm. (500-750)
Gallup Sandstone (0-250)
Mancos Shale (300-2000)
Dakota Sandstone (0—200),possib1y some
Early Cretaceous

Jurassic Late Morrison Fm.
Brushy Basin Member (0-600)

’ Westwater Cznyon Member (0-300)

i Recapture Member (0-500)

. San Rafael Group .

. ’ Cow Springs Sandstone (Bluff Sand-

stone) (0-350)

Summerville Fm. (50-225)
Todilto Limestone (0-100)
Entrada Sandstone (Q-300)

Triassic Late Wingate Sandstone (0-65)
Chinle Fm. (0-1600)

Middle (?) Early Moenkopi (?) Fm. (0-200)
Permian . San Andres Limestone (0-125)
T Glorieta Sandstone (100-200)

Yeso Fm. (500-750)
Madera Limestone

Precambrian ) igneous and metamorphic rocks
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X

U. 8. Geological Survey
P- AREA - TYPICAL STRATI H Carlsbe .

1

‘ 4 19763
{TheAnaconda—Company,;—1976)

0-20 Colluvium, containing slump block basaltic material from
remnants of Wheat Mountain to the west.

20-458" Cretaceous, undifferentiated. Marine sandstones. grading down-
ward into shales. Sandstone units are capped by a few feet of
fairly hard, silica cemented sandstone.

458-496" Lower Cretaceous, Basal Dakota sandstone. 1ts base 1is a@ hard,
fine-to-medium grained, sugary textured, rounded to sub-rounded
sandstone (¥ 10') that grades abruptly upward into fairly soft
carbonaceous and shaly siltstone. Lies unconformably on the
Jurassic sediments.

496-600" Jurassic, Jackpile sandstone member of Brushy Basin. Locally
T 100'. Generally gray to buff, medium grained, friable,
massive sandstone. Quite kaolinitic, locally contains stringers,
blebs and thin beds of gray-green mudstone. Mineralization in
this area generally in the top third of the unit.

600- Jurassic, Brushy Basin shale member. Generally near upper

contact, calcareous green shales, mudstones and interbedded
gray-green limestones, locally with recrystallized calcite.
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0-50'

P-17 AREA - TYPICAL STRATIGRAPHIC SECTION
(The Anaconda Company, 1976)

Colluvium, containing blocks of basalt from remnants of Wheat

Mountain to the west.

520-554"

fairly hard, silica and calcite cemented sandstone.

Lower Cretaceous, Basal Dakota sandstome. Its base is a hard,
fine-to-medium grained, sugary textured, rounded to sub-rounded
sandstone (¥ 10') unit that grades abruptly upward into fairly
soft carbonaceous and shaly siltstone. Lies unconformably on
the Jurassic sediments.

554-648"

648~

CONFIDENTIAL

.

Jurassic, Jackpile sandstone member of Brushy Basin. ZLocally

T 95'. Generally gray to buff, medium grained, friable, massive
sandstone., Quite kaolinitic, locally contain stringers, blebs
and thin beds of gray-green mudstone. Near the base of the
section the mudstones are intimately mixed with the sandstone,
making selection of the Brushy Basin contact difficult. Mineral-
ization in this area generally in the top third of the unit,

Jurassic, Brushy Basin shale member. Generally near upper

contact, calcareous green shales, mudstones and interbedded
gray-green limestone, locally with recrystallized calcite.
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Figure 1

Locations of felt earthquakes and instrumental epicenters

within 60 miles of Mariano Lake,

Numbers correspond to
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Table 1

Earthquakes felt within 60 miles of Mariano Lake

prior to 1962 (NMEI, 1975, p. 170).

(-

ked

CONFIDENTIAL

A - Time Location of Maxiua
No. Yr Mo Day G+ Max. Reported Peported,
Intensity Intensity

1 1940 May 17 05.10 Grants (I11)

*

From U. S. Dept. of Commerce, NOAA, ERD U, S. Earthquakes.
Prepared annually, it lists epicenters and essociated phenomena
of all earthquzkes recorded or reported in the United States.

A.. . .
turber corresponds to earthquake location number shown in

Figure 5-6.

+
Greenwich Mean Time

+ . . i
Medified Mercalli Intensity Scale of 1931 (see Appendix D).
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1dblEe 2

Instrumentally located earthquakes within 60 miles of
Mariano Lake January 1962, through April 1974 (NMEI,
1975, p. 173).

. Date Origin Time Location Magnitude¥*
No.t Yr Mo Day GMT* LatYN Long®W . My Referencest
2 1963 Aug. 21, 00:23:21.2 35.3 108.1 2.0 (L
3 1963 Aug. 27 05:18:17.0 35.3 107.8 2.3 (1)
4 1969 Aug. 22 21:41:34.2 34.8 108.7 3.0 . (3)
5 1971 May 22 22:31:19.8 35.4 107;6 2.8 (3
6 1973 Dec. 24 02:20:14.9 35.3 107.7 4.4 4.1 (2)

*  Numbers correspond to earthquake location numbers shown in Figure 5-6.

* Greenwich Mean Time.

** m dis reported by U. S. G. S. (Earthquake Data Report); M, was calculated by New
Mexico Institute of Mining and Technology, Socorro, New Mexico, using seismograms
from stations at Albuquerque and Socorro.

+  Numbers in this column refer to the following sources:
(1) Sanford, 1965; (2) U. S. Dept. of Interior, USGS, ERL; (3) Toppozada and
Sanford, 1972.
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Figure 2

Locations of felt earthquakes and instrumental epicenters
in - the vicinity of Mount Taylor. Numbers correspond to
event numbers in Tables 3 and 4 (NMEI, 1974, p. 87).
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Table 3

Earthquakes felt in the vicinity of Mount Taylor prior

to 1962 (NMEI, 1974, p. 88).
No. Time location of Maxium +
Ir Mo Day @Y  Max, Reported Reported References Renarks
Intensity Intensity*
1 1893 July 12 13:00 Albuquergue v 1), (2) Three shocks,
14700
2 1893 Sept. 7 Los lunn' viI (1),(2) Strongeat shock of a
3 month long swarm.
3 1921 July 31 03:55 Senorito w )
4 1930 Mar. 23 19:00 Albuquerque (III-IV) 3
5 1930 Dec. 3 21:36 Albuguerque {av) (3) Tvo distinct shocks.
6 1930 Dec. & 22:30 Albuquerque (111) (3 Aftershock of Dec. 3.
7 1931 Jan, 27 Albuquerque (1I1) (3)
8 1931 Feb, 3 23:45 Albuquerque v (%)
S Wirs s mmeme W@ e
stores, shelves.
10 1936 Sept. 9 12:55 Albuquerque (II1) [&)] Two weak shocks.
11 1938 Mar. 23 06:00 los Lunas (I11) 3) X
12 1938 Apr. 15 21:00 Albuquerque (1I1) (3)
- 13 1938 Apr. 16 ©08:15 Albuquerque {(I11) &)
14 1940 May 17 05.10 Grants (II1) [€))
15 1947 Nov, 6 16:50 San Antonito (v-v1) ) Felt in 10 mi. radius
16 1954 Nov. 2 17:00 Albuguerque av) 3 Felt 20 mi. NS direction.
17 1954 Rov. 3 20:39  Albuquerque v 3) Felt 20 ml. NS direction.
18 1956 Apr. 26 03:30 Sandia Mtms. v o)

'Greemrich Hean Time.

*Hodified Mercalli Intensity Scale of 1931 (see Appendix A). lntensity values assigned by the author
are given in parentheses.

+N\mbers given in this columm are for the references from literature cited listed below:

(1)

Epple
prepared

y, 1956; (2) Woollard, 1968: (3) U.S. Earthquakes (e U. §. Dept. of Commerce publication
annually that lists epicenters and associated phenomena of all _earthquakes recorded or

reported in the United States); (4) personal commmicatiaons, S. A. Northrop, 1972.
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Table 4

through June 1971 (NMEI, 1974, p. 90).

CONFIDENTIAL

+
19 1962 June 14 07:27:55.8 35.6 106.9 2.8 (L)
20 1963 Aug. 21 00:23:21.2 35.3 108.1 2.0 (1)
21 1963 Aug. 27 05:18:17.0 35.3 107.8 2.3 (L)
22 1970 Nov. 28 07:40:11.6 35.0 106.7 4.5 3.5 (2)
23 1971 Jan. 4 I07:39:06.7 35.0 106.7 4.7 3.8 (2)
24 1971 May 22 22:31:19.8 35.4 107.6 2.8 (3)
WGreenwich Mountain Time.
is reported by U.S. Dept. Commerce (Earthquake Dat; Report); was calculated by New Mexico

Institute Hining and Technology, Socorro, New Mexico, using seismograms from stations at Albu-
querque and Socorro.

+Numbera in thls column are for the references from literature cited listed below: (1) Sanford,
1965; (2) U.S. Dept. of Commerce, Earthquake Data Report, ERL; (3) Toppozada and Sanford, 1972.
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APPENDIX IV

Soils in the Vicinity of the Jackpile-Paguate Mine
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Soils in the Vicinity of Jackpile-Paguate Mine

(The Anaconda Company, 1976)

CONFIDENTIAL

S ) IRRIGATED
0,\‘30 23ac>- 7wt
A

S
=)5Ha-50 4 N\/% ) 3
nNo T \ ! CK PILE MINE
\\ 2608\, __ ”Il v
= G LR
A 26¢B W
| ooz ALzEh - ﬁ
: ot ~~
{« ™ T Y
NS ( \
N /4 ] \
\\_/_' - I’y \
{_\\[\ ‘r\~ Ay
| "\
) - .
\ ,__i\ Fyeee)
P NS
i TN
s
DA &
§ A
gl“‘\\t___:‘\ )p‘“ﬁ-:’%\
7 N
\ s.u;:;g—n
N ==
RNy

A
26¢8 ) -
-2 W
XN {(APPRO¥)—

5468 Ac. . x -

[\

- - J—

181
BD-2

Soil Designation (Refer to Table 2.1-1)
Extent of Mine Disturbance at Time of Soil Mapping

POL-EPA01-0006363



"RECEIVED

TABLE 2.1-1 MAY 3 - 1376

g

MAP SYMBOLS AND DESCRIPTION U. S. Geological Survez

FOR SOILS APPEARING ON PLATE 2.1-1 Carlsbad, N. M.

(The Anaconda Company, 1976)

Map Symbol

Soil Description - TN

R I A T R e R L

AB-2

A deep, fine textured, slowly permeable, moderately eroded
soil formed from recently deposited alluvial soil materials

of mixed origin, occurring on nearly level to gently

sloping (0-3%) flood plains.

BD-2

v tERTE  th I,

6T
pD-2

B R R AR

. 6M
BE-2

10T
BD-3

CONFIDENTIAL

-

A deep, medium textured, slowly permeable, moderately eroded
soil formed from outwash soil material of mixed origin moved
and deposited by flood waters from higher slopes and occurs
on gentle to strong (1-8%) slopes.

A deep, medium textured, moderately permeable, moderately
ercded soil formed from soil material of mixed origin,

moved and deposited by flood waters from higher slopes.

This soil mapping unit is widely scattered within the
Morrison geolgoical formation and is usually found below
sandstone bluffs or ridges. It occurs on gentle to strong
(1-8%) slopes.

A deep, medium textured, moderately permeable, moderately
eroded soil formed from sandstone. It occurs on gentle to
slightly steep (1-12%) slopes. This mapping unit is found
in the Morrison, Chinle, and Mancos shale geological forma-
tion. It occupies approximately one-half of the mesa top
north of Bell Rock and is associated with the Tres Hermanos
sandstone formation.

A deep, coarse textured, moderately permeable, severely
eroded soil developed from sandstone, and occurring on
gentle to strong (1-8%) slopes. This soil mapping unit is
of major importance and was found within the Morrison and
Mancos shale geological formation.

A deep, coarse textured, moderately permeable, severely
eroded soil formed from outwash soil material of mixed origin,
moved and deposited by flood waters from higher slopes. This
soil occurs on gentle to strong (1-8%) slopes. This soil
mapping unit is of major importance and occurs primarily
within the Morrison geological formation.
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TABLE 2.1-1 (Cont'd) MAY 3 - 1376

: Isbad, N M.

Map Symbol

Soil Description

18M
BD-2

26cB
FG-2

3014
BE-3

37rM
BE-3

CONFIDENTIAL

A moderately deep, medium textured, moderately permeable,
moderately eroded soil developed from sandstone and found
commonly on mesa tops. It occurs on gentle to strong
{(1-8%) slopes.

A shallow, fine textured, slowly permeable, moderately
eroded soil developed from basic igneous (basalt) rock.
It occurs on moderately steep to steep (12-55%) slopes.

A shallow, medium textured, moderately permeable, severely
eroded soil developed from sandstone arfd occurring on gentle
to slightly steep (1-12%) slopes.

A very shallow, medium textured, severely eroded soil which
is commonly found on gentle to slightly steep (1-12%) slopes.
This mapping unit consists of very shallow sandstone soils
with bedrock usually occurring between 4 and 10 inches and
is most fregquently found near the rim of mesas. Exposed
outcroppings of sandstone bedrock are common and may occupy
as much as one~third of the area delineated.

This mapping unit normally occurs as vertical sandstone
bluffs on the rims of large mesas. It can be generally
described as a miscellaneous land type. It is characteris-
tic of the unit to have very steep (55%+) slopes, to have
miscalleanous textures, and variable soil depths with un-
differentiated erosion. It has sufficient usable soil matexr-
ial to provide some cover and forage for wildlife. Extensive
areas of exposed sandstone bedrock and large boulders are
common .
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APPENDIX V

Meteorological Data
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Figure 1

Avprage annu

Isohyet interval is 2 inches (NMEI, 1974, p. 96).
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Table 1

Mean precipitation (inches) for stations in the Mount Taylor area
(NMEI, 1974, p. 36).

Month CSan Mateo* San Mateo* Granté+ San Fidelw
(7250 ft elev.) (7250 ft elev.) (6480 ft elev.) (6160 ft elev.)
1966-1973 Sept, 1972- 1946-1960 : 1920-1954

Aug 1973
On

7T

Jan. 0.07 0.11 0.36 0.37
Feb. 0.09 0.12 0.39 0.46
Mar. 0.16 0.24 0.45 0.44
Apr. 0.16 0.09 0.36 0.65
May 0.36 0.36 0.43 0.79
June 0.75 1.19 0.69 0.79
July 1.98 2.83 1.81 1.65
Aug. 2.39 1.35 2.18 2.02
Sept. 1.31 1.81 1.17 1.43
Oct. 0.89 3.00 ©1.07 0.61
Nov. 0.24 0.12 0.33 0.41
Dec. 0.41 0.16 0.62 0.47
Annual 8.81 11.38 10.04 10.09

*
Source: U.S. Dept. of Commerce, Environmental Data Service, NOAA, 1973.

+
Source: U.S. Forest Service, 1973.

Y
Source: U.S. Dept. of Commerce, Weather Bureau, 1959.

N
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Table 2

Four year summary of wind directions and speed at the Langmuir Laboratory,
Socorro, New Mexico (NMEY, 1974, p., 44).

Season Mean Direction Mean Speed (mph)
Spring West-southwest 8
Summer South-southwest 6
Fall Southwest 9
Winter West-northwest 11
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APPENDIX VI

Air Quality Regulations, Standards, and Data
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1 Environmental
3 Improvement
1Agency

-+ ZSTATE:OFANEWEMEXICO

anta Fe, New Mexico 87503

RECEIVED

JUN 11376

M6 {6 Geological Survey
Carlsbad, N. M,

W ATR QUALITY DIVISION

Mr. Dale Jones

USGS

Conservation Division

P.0. Box 1716

Carlsbad, New Mexico 88220

Dear Mr. Jones:

Enclosed is the data you requested for the Grants,

New Mexico area. If you have any questions, or require
any other assistance please feel free to contact me at
827-5271~~extention 359 in Santa Fe.

Sincerely,

s, .
. T PV a ey

Martin J. Rinaldi =
Program Manager
Monitoring and Surveillance Section

MJR:elc
Enclosure
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cix A—Refcrences Mothod for the De-

Reyf tinriim s

RULLS AND REGULATIONS

{(d) Tpe proposal,

termination of Sulfur Dioxdde ID  reyisjon of natfonal primary and sccond-

A1y ambient afr qualily stundards shal)

not prohibit nny State from establishing
Syt H

the Atmeespherw
Meihod).

»Alx 3—jieference Method for ths De-

{Pararoseniline

Jaies in the Atmospbrre (gh Vol

" Staic or any portion thereof which arc

pramulgation, or -

) NAY)
(L) 150 microzTams per cudle micter—
maximum 24-kour concentratinn not to
be excecded more thamr once per yenr,
§410.8 hnlwn-l pnn\nrv and reconday
v JOT Car~
bon n\onondc.

ume Method). pore  stringent  than  the bpatjoual

1dly C—Reference Mcthod for the Con~ atandards. i : . .
a (inuout Mcasurcmeri of Carbam . Ambient nir quality strodards 1or carbm
§410.3 Heferenco conditunu monomdc, mca.sured by tbe rcfeuucc

monoxide (o the Atmospliere (Non-

:dix D—TNelerenco
Measiurement
Oxidants

of

Sulfur Dioxide.

2dix E—~Reference Aethod for the De-
terminstion of Eydrocurbona Cor-

rected for Mcethane.

pdix F—Relerence Method for the De-
termiépation of Nizogen Dlonne -

Method for the
Photochemical
Cortected for Idnterfecr-
encea Due to Nlbogen Oxide und

(24-Hour Sampluy, Mcthod).
TOoRITY: Tho proviasions of this.Part mesasured es sulfur dioxide by the refer-

ssued under sec 4, Pubuc Low R1-60%,.

1578. ‘ -
0.1 Definiticos ~

) Asmedmﬂuspm:t,mwmsnot
12d berein sbhall have the mmeuning

a them by the Act.
) “Act” means the Clee.n

J.

) “Agency”
tal Protectiou Agency.
LY LT Y A ”

means the Environ—

con-ectcd tor rcIchncc tmrpcrature of
* C. nnd to a reference pressvre of 760

u-‘..nmeters of mercury (101"_2 millf~

bars). < .

§410.4 National primary smbient nir
quality standards [or-snifur oxides-
(sullur dioxide).

The pational primary ambient air
quality -standards for sulfur oxides,

ence metbod described in Appendix A (0

this part, or by an eguindent mct.hod :

are: -
(a)-80 micrograms per- cublc meter
(0.03 p.pm)—annual arithmetic mean.
(b) 365 micrograms per cubic mester:
(0.14 ppm.)—~Maximum 24-hour: con-

An' Act. 25, centration not to be ev‘ceded. more than mcthod dscnbed in Appcndnr)) to ihis
84 oL

D pEr m_‘

§ 4105 ~Naxtional sccon&m'y am}ncnt air
- quality :u.ndudu for mlfur ondu
-~ - {(sulfurdioxide)

pa.rt or by rn»equh alent me= od 8re:

(a) 10 millizrams per cubic merer (4
p.pIoY—maximum EB-hour concentrs-
Lion not to be exceedtd more than once
per year. |

(b) 40 miillirrams per cublc meter (35
PO} ~—maxumwn  Y-hour concentie.-
tiom not L. be r_xccw!-d more Lthap ance *
per year, - . - .
§ 410.9 “Natonal prnmr.ry n.nd recondary-
- . ambicnt air. quality -un(lnrde for
5 photochemical. oxidunts, .

“The palional pricyiry” apd seeoNGHIy
ambient adr quality standard for photop-
chemieal. oxidants, measured and <07 .
rected for interferences due to nitropes
oxides 2nd sulfur dioxide by thereferenzy

o O D QG l.
crograms per cubic mctm' (D 0S
ppm)—mazimum- l-hour concenic:-

tion not to be exceeded more than once

L

1Y) nuuu.su '-l rd WL

ion Agency.

AICEOS l-l.l!: _nn-
istrator of tl:e Envuonmental Pro-

guality standards for sulfur oxides,

) “Ambient aur” meags that portion measured as sulfur dioxide by the refer-

2e atmosphere, externzl to buildings,

ence method described in Appendix A fo

thich the general public has access.  this part, or by an eguivalent method,

) *‘Refercnce method”

tod of sampling and analyzing for
eir pollutant, 2s described in an ap-

cix to this part.

Z) “Equivalent method” means any
thod of sampling and analyzing for -
2ir pollutant which can be demon-
iied to the Administrator's satisfac-
1 to bave a consistent relationship to toe apnual standard.

reference method. .
U2 Scope.

3} Nsational primary end secondary
bient 2ir quality standards nnder sec-
1 108 of the Act are set forth in this

[

) Natiocnal

.t 1o vevision, o

2 sesondary siandards may be promul-
ted as the Administrator deems neces~
5 to protcct. the public health and

i‘are

) 'I'hc promulzation of national
imary and secondary ambient air gual-
+ standards shall not be considered in
15 manner to allow significant deterior-
ion of existing alr quality in any por-

»n of eny State.
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means

primary ambient air
ity standards define levels of air
1lity which the Administrator judges
* necessary, with an adequsate margin
safety, to protect the public health.
tional secondary ambient air guality”
ndards define levels of air quality
Jen the Administrator judges neces~
S to protect the public welfare from
¥ known or anticipated adverse effects

a pollutant. Such standards are sub-
~d additions) primary & 410.7 Nastionul secondary ambicot air

FEDERAL REGISYER, VOL. 36, NO. 84—FRIDAY, APRIL 30, 1§71

8 &rIe:

(8) 80 micrograms per cubic meter
(0.02 p.pm.)—annual arithmetic meap.

(b) 260 micrograms pcr cobic meter
(0.1. p.pm)—meximum 24-hour con-
centration not to be cxceeded more than
once per yesr, as a guide to be used in
essessing implementstion planstoachieve

. (0.5 ppm)—maximum 3-hour concen-
tration not to be exceeded more than
once per year.

The n=ational secondary ambient air .

§ 410.6 National primory ambicent eir
quality. standurds for particulate
matier. .

The mnational primary ambicnt air
gQuality standards for particulate matter,
measured by the reference method de-

an equivalent method, are:
(2) 75 micrograms per cubic meter—-
annual geometric mean.

maximum 24-hour conccatration not to
be exceeded more than onee per year.

scribed in Appendix B to this part, Or P¥J micrograoms

{b) 260 micrograms per cubic meter—

for particulate

quality staadards

malter.

The nationsl secondary ambient air
—:quality standards for partculate matter,
mensured by the referentws nmethod de-
scribed in Appendix B to this part, or by
&n cquivalent method, nre: .

{a) 60 rmicrograms ver cubic mcter——
annual geometric mcan, ot & guide fo be
used in assessing implementation plans to
fchieve the 24-hour standard.

PCT year. . .-

§410.10 Naiional primary and -eeon.3~
ary ambient air quality standard for
bydrocarbons.

The hydarocarbons standargd is for u.e
as a2 puide in devising ixrlementniion
plans to achieve oxidant standards,

The nalional primary =3 soccond:-ry
ambient air quality stangdard for hyaro-
carbons, measured and correcicd fov
methane by the reference method ¢o--
scribed in Appendix E.to tius part, or by
an equivalent method, is: 1€0 pyicrogrsics

— . per cubic meter (024 p.pm.)—maximuu
{c) 1,300 micrograms permﬁbc meter “3-hour concentration (6 to 9am.) not (v

“be exceeded more then once per year.

£410.11 Navonxl primrrr. and serornd-
* . ary nmbient air qx_nlxh standard for
. nitrogen dioxide. ]

The national primary azg secondary
ambient air quahty siandard for nitrogon
dioxide, measured by tl= cfercae
method described in Appendgiy ¥ to this
part, or by an equivelent inetbod, is: 00
per cubic.. meter  (0.05
p.pam.)—annnal arithmetic mesn.

ArPeNurt A—RIvErxsNc® MsTIon FoL Ylin
DrrrrmMINATION or STLPTe DIOXIBE IN THX
ATMOSPHERE (PARAROSANILING MFTii0On)

1. Principla and Applicabilify. Y.1  Solfur
dloxide )s absotbed from sir in » solution of
yolaxszumy tetrusdhlcromercumta (LCWY, A
distlorsftomertuirnte complex, which re-
sists oxidatioca by tbe oxygen in the si, s
formed (1, 2). Onco farmed, thisy rmn)nu 1.
stublo L0 strong oxidanis (o.5., c.OoNnn, Giiics
ol nitivgen). The compiex s reacied with
pararosaniline ond formaldehyde to forus tn-
tcosely colored parsrosaniline mathyl sule
fonic acld (3). The absorhance of the Aulu-
tion & meured spectrophiotainniTically,

1.2 1he mcthod s appilcale {0 the measn-
urernent of sulfur dioxide in ambient atr
uslng sampling periods up 1o 24 bours,
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New Mexico Environmental Improvement Board o
P.E.R.A. Building . : 231975 S
P. 0. Box 2348 . JUN

anta Fe, New Mexico 87501

.

u. S Gcolo(ﬂcal Survey,

qu] Cbad

April 19, 1974

h . . AIR QUALITY CONTROL REGULATION

Section Number 201 of the Ambient Air Quality Standards and Air Quality
Control Regulatlons adopted by the New Mexico Health and Social Services

16, 1973 is adopted to read.

?201. Ambient Air Quality Standards

A. The maximum. allowable concentratlons of total suspended particu-
Jate in the amblent air are as follows:

-Maximum Concentration

1. 24-hour average 150 pg/m3 ’
»2; 7-day average 110 ug/m3

3. 30-day average 90 ug/m3

4. annual-geometric mean 60 pg/m v

B. When one or more of the following elements are present in the
total suspended particulate, the maximum allowable concentrations of the
elements involved, based on a thirty-day average, are as follows:

Maximum Concentration

1. beryllium . 0.01 pg/m3
2. asbestos 0.01 ug/m3
3. heavy metals (total combined) 10 ug/m3

C. The maximum allowable concentrations of the following air con-
taninants in the ambient air arc as follous:

: Maximum Councentration

1. sulfur dioxide

CON FIbENTIAL - POL-EPA01-0006373



(a) 24-hour average 0.10 ppm

(b) annual arithmetic average " 0.02 . o

.

2. hydrogen sulfide

(a) for the state, except the Pecos-Permian Basin Intra-
state Air Quality Control Region (l-hour average)

0.003 ppm
-~ (1) for the Pecos-Permian Basin Intrastate Air Quality

0.100 ppm

- (c) after January 1, 1976, for within corporate limits
of municipalities within the Pecos-Permian Basin Intrastate Air Quality
Control Region (1/2-hour average)

T , .. 0.030 ppm

. (8) after January 1, 1978, for within five miles of the
corporate limits of municipalities having a population of greater than
twenty thousand and within the Pecos-Permian Basin Intrastate Air Quality

Control Region (1/2~hour average)

0.030 ppm

_ 3. total reduced sulfur

° (a) for the state, except the Pecos-Permian Basin Intra-
state Air Quality Control Region including hydrogen sulfide (1-hour average)

0.003 ppm -

(b) for the Pecos—Permian Basin Intrastate Air Quality
Control Region, except for hydrogen sulfide (1/2-hour .average)

0.010 ppm

(c) after January 1, 1976, for within corporate limits of
municipalities within the Pecos-Permian Basin Intrastate Air Quality Con-
trol Region, except for hydrogen sulfide (1/2-hour average)

0.003 ppm

(d) after Janvary 1, 1978, for wvitlia five miles of the
corporate limits of municipalities having a population of greater than
twenty thousand and within the Pecos~Permian Basin Intrastate Air Quality
Control Region, except for hydrogen sulfide (1/2-hour average)

.
-

0.003 »pm
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. L2
HMaximum Concentration . -

4. 'caébon nonoxide
(a) B8-hour average 8.7

(b) 1l-hour average 13.1

ppm

ppm

2. nitrogen dioxide

(=Y 922 Vv~ PR o
N\ Ly |\ 289N dVCLQaC

D.

(b) annual arithmetic average 0.05

6. photochenical oxidants (1-hour

average) ’ 0.06
7.- non-methane hydrocarbons (3-hour
average) : 0.19

ppm

ppm

On an annual average, the soiling index shall not exceed 0.4
cohs/1000 linear feet of air."

Adopted: 4-19-74
Filed: - 5-3-74
Effective: 6-2-74

CONFIDENTIAL
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AGTHCY  STATE AGRNCY STATE NEW MEXICE CITY PAGUATE -gn SITE 0cC3 YFAR 18975
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MONTH
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APPENDIX VII

Hydrologist's Memorandum Report
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United States Department of the Interior

GEOLOGICAL SURVEY

P.O. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: March 19, 1976
Memorandum
To: District Chief, WRD, USGS,
Albuquerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS,

Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Mines on Laguna Tribal Lease

No. 4

Please review the enclosed copy of the above plan (one volume with

map pocket) and return with your report.
Lo (o Qé—ch—
Dale C. Jones

Mining Engineer
for Area Mining Supervisor

DCI:nb

Enclosure:
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OFTIONAL FORM NO. 10 -

:::;:?4:7:,;) 101-11.8 ',,.:' %,
UNITED STATES GOVERNMENT 74"

Memorandum

o Area Mining Supervisor, SRMA, USGS, Carlsbad, NM parg: March 26, 1976
FROM District Chief, WRD, USGS, Albuquerque, NM
SUBJECT:  Review of the Anaconda Company's proposed mining and reclamation plan

for the P=15 and P-17 mines on Laguna Tribal lease No. &4

impacts of these two underground mines on water resources will be
relatively minor for the reasons stated. In other parts of New Mexico
where mine dewatering is a problem, the mines are several hundred feet

below the water table. In this area mining will be done at or just

CONFIDENTIAL

below the water table, so yields from the relatively impermeable
material will be low and drawdown will be small.

Although the discharges will probably be low, the 1.28 and 1.29 acre
settling ponds for mine water may be too small. In this area annual
evaporation is probably 6 feet or less from ponds, implying that,

on the average, evaporation will consume about 5 gallons per minute
from each of the two ponds. Perhaps provision should be made in the
plan for discharges exceeding 5 gallons per minute. The ponds must
have sufficient volume to contain winter discharges when evaporation
rates are lower than 5 gallons per minute. Also, the ponds should
be designed to minimize leakage, which could cause contamination

of ground water in the area. -1£37 : ’<

F. P. Lyford
Hydrologist

For: W. E. Hale
District Chief

RE’CEXVED
MAR 2 91376

.. 2 ej
. Geological 227
U S(}uﬂébad:}L

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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¥ United States Department of the Interior
/7 OLOGICAL SURV

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFEK 1Q: M&y 21. 1976
Memorandum
To: District Chief, WRD, USGS, Albuquerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS, Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Uranium Mines on Lagun
Tribal Lease No. 4 . .

Enclosed are copies of the subject plan, the company's addendums

to the plan, and your original memorandum report on the plan | |
dated March 26, 1976. S

Please review the enclosed material to see if the addendums to the
plan necessitate revision or addition to your original report.
Please return the plan and addendums to this office.

e etz
bDale C. Jones
Mining Engineer

for Area Mining Supervisor
DCJ:cj

Enclosures

CONFIDENTIAL POL-EPA01-0006380



OFTIONAL PDRM NO. 10

TO

WAT TR TDITRIN
GSA FPMR (41 CFR) 301-11.8

UNITED STATES GOVERNMENT

Memorandum

Area Mining Supervisor, SRMH, USGS, Carlsbad, NM
DATE: May 26, 1976

FROM

District Chief, WRD, USGS, Albuquerque, NM

SUBJECT: Addendums to the Anaconda Company's Proposed Mining and Reclamation

Plan for the P-15 and P-17 Uranium Mines.

I have reviewed the addendums to Anaconda Company's Proposed Mining

and Reclamation Plan f comments. First, the

pumping rate at 183 gpm from the P~10 mine reported in the letter

dated April 14, 1976, does not agree with the pumping rate reported
in the letter dated April 21, 1976, which averaged about 30 gpm as

calculated from the total water pumped. Second, referemnce was

10,08

CONFIDENTIAL

made to OUr water resources study on the Pueblo of Lagunma. We have
water quality data in the form of miscellaneous chemical analyses
and specific conductance measurements for both Paguate Reservoir

. and the other, which is called New Laguna Reservoir. This can
probably be supplied upon written consent from the Laguna Governor.
Both reservoirs are nonfunctioning because of sediment filling.

Enclosed is the mining plan with addendums.

ot © L Lo

F. P. Lyford
Hydrologist

For: W. E. Hale
District Chief

et RECEIVED

MAY 2 7 1376

U. S. Geological Survey,
Carlsbad, N.M.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
POL-EPA01-0006381
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ok s /;Tfs )

o . .. . . P NATE: o
o : Area Mining Supervisor, Cons¢rvation Division Aug. 25, 1977
1 / ° : / 4
///" / 'C‘(/'v‘v{,/ ﬁ: A A_( { -
FROM L7 e 7 -t
istrict Chief, Water Resources Division
SUBJRCT: Modification of The Anaconda Company's Mining and Reclamation

Plan for the P-15 and P-17 Mines (Underground-Uranium), Pueblo

Py
=ico
7 Y3 Gy

We have reviewed the modification to the subject mining plan and fo'-. no
reason to modify the comments included in memorandum reports dated
March 26 sand May 26, 1976.

Thank you for the opportunity to review this plan.

Fy .
3
poi L.

N ‘ :
CONFIDENTIAL | POL-EPA01-0006382



GEOLOGICAL SURVEY
+} LOGICAL SUKVEY

S
\\255555:/, Conservation Division

Pas— 263124

P Fal
Lo Ue DU Z2UVUL L™

Albuquerque, New Mexico 87125

August 17, 1977

From: Area Mining Supervisor

Subject: Modifications of The Anaconda Company's Mining and Reclamation
Plan for the P-15 and P-17 Mines (Underground-Uranium), Pueblo

of Laguna Uranium Mining Lease No. 4, Valencia County,
New Mexico

Enclosed are copies of the subject modifications, the original mining

plan with addendums, and your previous memorandum reports regarding the
plan dated March 26 and May 26, 1976.

Please review the enclosed material to see if the modifications of the
plan necessitate revision of or addition to your reports. Please return
all of the enclosed material.

e Cotrg—
DALE C. JONES
Mining Engineer

Y] For Area Mining Supervisor
" Zuclosures
: JETEvER™
e 36S WRD g
\ ' : AUGLT7 1871 ;

*
[
(24
<
£
i
Y2
m
r

QO"UT'ON Jl_.‘_,.,__-:.-..,¢~‘1;—‘._.._ S
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APPENDIX VIII

Water Quality Data
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Table 1
—_——

Analytical Data for Surface Water Sampling

(EPA, 1975, p. 33)

Station Description Nuz?er, Gross_Alpha (pC1/1) Radium~-226 (pCi/1) _Uranium (mg/1) Selenium (mg/1) Yanadium (mg/1)
‘ ‘ Samples Max. Min. Avg. Max. Min. Avg. Max. Min, Avg. Max. Min. Avg. Max. Min. Avg.

Rio Paguate at Paguate 1 - - 2.8 - - 0.1 - - <0,02 - -  <0.07 - - 0.6

Rio Moquino upstream of .

Jackpile Mine ' 1 - - 11.2 - - 0.17 - - «0,02 - - <0.01 - - 1.8

Rio Paguate at Jackpile Ford 1 - - 270 - - 4.8 - - 1.2 - - <0.,05 - - 0.5

Rio Paguate at Paguate h

Reservofir Discharge 1 - - 230 - - 1.94 - - 13 - -  <0.0 - - 0.6

Rio San Jose at Interstate Bridge 1 - - 38 - - 0.37 - - 0.10 - - «<0.01 - - 0.3

CONFIDENTIAL
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WATER QUALITY CRITERIA
(NMEIA, 1974, p, 7-10)

ALKALINITY

Alkalinity in drinking water should be sufficient to
enable floc formation during coagulation, but not so

Standardsof 1958 indicates 75 mg/l is a permissible fimit
and 200 mg/! is an excessive limit in drinking water, ‘

high as to cause physiological distress in humans, A
chemically balanced water, neither corrosive nor
encrusting, should be maintained. Alkalinity should not

CARBONATE

be less than 30 mgfi nor more than 500 mg/1 (3).

ARSENIC

Carbonate is directly related to bicarbonate and the
concentration of each varies with the pH. The United

:
T
!
i
i
J
{
;

States Public Health Service Drinking Water Standards of

The use of inorganic arsenic in insecticides necessitates
the need for a limit on the concentration of arsenic in

ing w upplie iderable rtion is
retained by the body at low intake levels (2). The United
States Public Health Service Drinking Water Standards of

BARIUM .

.Barium is considered a general muscle stimulant,

especially the heart muscle (2). The fatal dose for man is
550-600 mg. Concentrations of barium have been set by
the United States Public Health Service Drinking Water
Standards of 1962 at 1.0 mg/l because of the toxic
effect on the heart, blood vessels, and nerves.

BICARBONATE

Bicarbonate is a universal constituent of natural waters.
Bicarbonate has not been considered as a heaith hazard.
However, some reports indicate that concentrations in
excess of 700 mg/l may be harmful to some persons.
Bicarbonate is an essential constituent in water as it
provides a buffering capacity to the water.

BORON

The ingestion of large amounts of boron can affect the
central nervous system and protracted ingestion may
result in a clinical syndrome known as borism. Boron is
an essential element to plant growth, but is toxic to
many plants at levels as low as T mg/fl. The United States
Public Health Service has established a limit of 1 mg/l
which provides a good factor of safety physiologically
and also considers the domestic use of water for home
gardening (3).

CADMIUM

Cadmium is believed to be a nonessential, nonbeneficial
element biologically. Cadmium also has a high toxic
potential. Minute amounts are known to interfere with
metabolism and cause arterial changes in man. Because
of this, the United States Public Health Service Drinking
Water Standards of 1962 set the allowable concentration
of cadmium at 0.01 mg/i.

CALCIUM

Calcium salts and calcium ions are among the most
commonly encountered substances in water. They may
result from leaching of soil and other natural sources, or
they may be contained in sewage and mzy types of
industrial waste. The United States Public Health Service
Drinking Water Standards do not carry any limit for
calcium. The World Health Organizatioq fnternational

CONFIDENTIAL

1962 place no restrictions on carbonates in natural ;
waters, nor in chemically treated waters, as was done in
the 1946 standards. Concentration in e ;
of carbonate should not be allowed in drinking water |
because it may be harmfuf to some people. i

. CHLORIDE

i'
!
|
human beings until high concentrations are reached, ]
although chlorides may be harmful to some people j

|

Jsuffering from diseases of the -heart or kidneys. |

Restrictions on chlaride concentrations are generally |
based on palatability requirements rather than health, A |

concentration exceeding 250 mg/fl is not recommended.
CHROMIUM ;

The relationship or effect of chromium on the human
body is not known. Chromium is not known 1o be a
common element of food sources. That which may be
found usually arises from cooking in stainless stec! pots.
The United States Public Health Service Drinking Water
Standards of 1946 set as the allowable concentration of
chromium at 0.05 mg/l based on the lowest amount
analytically determinable at the time the standard was
established.

COLOR AND ODOR

Color and odor requirements are easily attained in
properly designed and operated treatment plants. When
the requirements are not met, it is an indication of
inadequate facilities or operation of the system. The
United States Public Health Service Drinking Water
Standards set the limit of color at 15 units and odor at 3
units. These values do not reflect the safety of the water
but rather the consumer acceptance.

CONDUCTANCE

Conductivity is the reciprocal of electrical resistance in
ohms of a column of solution one centimeter long with a
cross section of one sguare centimeter at a specified
temperature. The greater the concentration of dissolved
jonic constituents in water, the less its resistance of
current flow. Thus, conductivity serves as a mecasure of
the total dissolved solids in the water. Salt
concentrations may rise to levels harmful to living
organisms because of the increase in osmotic pressure.
Canductance-should be below 1,000 micromhos at 25°C
for good drinking water quality.

COPPER

Copper is an essential and beneficial element in human
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metabolism. A deficiency in copper results in nutritional
anemia in infants. The daily requirement for adults has
been estimated at 2.0 mg. Higher concentrations of
copper impart an undesirable taste 1o drinking water.
Because of this, the United States Public Health Service

. encrustation on utensils. The major detrimental effect of

hardness is economic. For this reason the 1962 United

"States Public Health Service Drinking Water Standards
- have not set health-related limits on this parameter; but,

softening is recommended for waters with a hardness

Drinking Water Standards &ised the recommended Jevel

“above 250 mg/l.

in 1962

L -4 > <

30 {0
CYANIDE

Cyanide standards are based on the toxicity for fish and .

not for man. Lethal toxic effects occur only when the

IRON

"The 1962 United States Public Health Service Drinking

Water Standards set the recommended limit for iron at
0.3 mg/l for aesthetic reasons, such as staining of

- Health 'crvicc -rinki atcr 'tznard set the
recommended limit of 0.01 mg/l. - :

FLUQRIDE

detoxifying - mechanism- of the body (conversion to.
1 i n [ h nited Dyt it b

fixtures and clothing. This limit is not based upon

) 5 - A = = 7 S = H - O
essential for nutrition. The daily nutritional requirement

. is 1 to 2 mg, and most diets contain 7 to 35 mg per day.

Consequently, drinking water containing iron s
unpalatable and unaesthestic concentrations constitute a
nuisance but have little effect on the total daily intake.

There are numerous articles describing the effect of

ildren.
These papers indicate that water containing less than 0.9
to 1.0 mg/l of fluoride will seldom cause mottied teeth
in children, and for adults concentrations less than 3 or
4 mg/l are not likely to cause endemic cumulative
fluorosis and skeletal effects. There s evidence to
support the contention that fluorides in excess of the

AD

Lead is very toxic if taken into the body by either brief
or prolonged exposure. Lead is a cumulative poison,.
Lead is absorbed from food, air, water, and tobacco
smoke. The United States Public Health Service Drinking
Water Standards set the {imit at 0.05 mg/l. -

A )i, produce
no harmful effects other than mottling.

The United States Public Health Service Drinking Water
Standards of 1962 set a limit on' fluorides at twice the
optimum level shown in the following table.
Recommended levels are based on an average of
maximum daily air temperatures in accordance with the
following table, It is reasoned that children drink more
water in warm climates; hence, fluoride content in the
water should be lower to prevent excessive total fluoride
.consumption.

MAGNESIUM

Magnesium is an essential mineral element for human
beings. The daily requirement for human beings is about
0.7 grams. Magnesium is considered relatively non-toxic
to man and not a public health hazard. Before 1oxic
conditions are reached in water the taste becomes quite
unpleasant. At high concentration magnesium salts have
a laxative effect, although the human body can develop
a tolerance over a period of time. The 1946 United
States Public Health Service Drinking Water Standards
recommended a limit of 125 mg/l, but there is no limit
in the 1962 standards.

TABLE .
ANNUAL AVERAGE OF MAXIMUM DAILY RECOMMENDED CONTROL LIMITS OF
- AIR TEMPERATURES °F FLUORIDE AND mgfl
) [ LOWER " OPTIMUM UPPER ]
500 . - 537 ‘0.9 1.2 1.7
53.8 - 58.3 0.8 1.1 1.5
58.4 - - 63.8 0.8 1.0 1.3
63.9 - 70.6 T 0.7 0.9 1.2
70.7 - 79.2 0.7 08 1.0
793 - 905 0.6 . 0.7 . 08
A
GROSS BETA, RADIUM 226, STRONTIUM :
MANGANESE

The United States Public Health Service Drinking Water
Standards set a limit of 3 uuc per liter and 10 wuc per
liter for radium 226 and strontium 90 respectively. The
standards set as an upper limit of gross beta activity at
1,000 vuc per liter in the absence of strontium 90 and
alpha emitters.

HARDNESS

Hardness over 100 mg/ as CaCo3 becomes increasingly
"inconvenient because it results in waste of soap and

CONFIDENTIAL

The 1962 United States Public Health Service Drinking
Water Standards set the recommended limit for
manganese at 0.05 mg/l. This requirement is the result of
aesthetic considerations rather than any physiologic
considerations. - .

Manganese is undesirable in domestic water supplies
because it causes unpleasant tastes and stains, and fosters
growth of some micro-organisms in reservoirs, Tfilters,
and distribution systems. .
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MERCURY

Mercury is found in seawater at a level of 0.00003 mg/l.

s . . . mell.
Severe neurological disorders have been reported as a
result of eating fish and shellfish from contaminated
waters. For phytoplankton, the minimum lethal
conccntration of mercury salts has becn rcported to

of mercury salts are accentuated by the presence of trace
amounts of copper (3). The Technical Review
Committee Tentative Standards have prepared in their
revision of the Public Health Service Drinking Water
n imum allowable uni
mercury (4).

MOLYBDENUM

Molybdenum presents a particularly unique problem in
irrigation waters in that ground waters frequently carry
ievels of the element that give rise to plant concentration
toxic to cattie. in nutrient solution and soil solution
measurements, 0.01 mg/l molybdenum in solution will

N 3}
—« produce legumes containing in the order-of 5 mg/kg considered a matter of regional importance, 1t is now |

molybdenum or more in the tissue. This level is
commonly accepted as the upper limit for safe feeding
to cattle and it has been proposed as the tolerance limit.
An upper fimit of 0.05 mg/l has been proposed when the
irrigation water is added to acid soils with a large
capacity to combine with the element. The reason for
this action & to protect against the possibility of
inducing molybdenum toxicity at a later date as a result
of overliming in humid and subhumid areas (3). The
State has recommended a maximum allowable
concentration of 0.01 mg/! for drinking water.

NICKEL

Nickel! pollution is caused by industrial smoke and other
wastes. It is very toxic to most plants but less to animals.
Long-term studies with oysters found that a Jevel of
0.121 mg/! nickel caused considerable mortality. Nickel
toxicities occur in nature in conjunction with high levels
of .chromium in soils developed from serpentine rock.
Growth of flax is depressed by the presence of 0.5 mg/!
nickel and this value has been suggested for tentative
tolerance limit in irrigation waters. Examination of more
sensitive crops may suggest a lower value (3). The State
has recommended a maximum allowable concentration
of 0.05 mg/l for drinking water.

NITRATE

Until 1962, the United States Public Health Service
Drinking Water Standards did not have a requirement for
nitrates. At that time, however, a recommended.-limit of
45°mg/l for nitrates was established. This limit was

established because of the relationship between high -
nitrates in water and infant methemoglobimenia.

pH
The pH of a water system was singled out by the early
investigators of coagulation as the most important

variable t0 be considered. The United States Public
Health Service Drinking Water Standards recommend as

the optimum a pH range of 6.0 to 8.5. Failure to operate )

within this range will result in chemical wasting and will
be reflected in the quality of the treated water.

CONFIDENTIAL

PHOSPHATE

The hmlt for phosphorus conccntratlons in public water
been considere u

established because of the complexity of the problem.

The purpose of such limit would be twofold: {a) to -

avoid problems associated with algae and other aguatic '

plants and (b) to avoid coagulanon problems due

POTASSIUM

Potassium is one of the more common elements. It is an
essential nutritional elemen € nite €S
Public Health Service Drinking Water Standards do not
specify any [imit for potassium. A dose of 1 to 2 grams
of potassium is cathartic, and 1,000 to 2,000 mg/l is
regarded as the extreme limit of potassium in drinking
water (1).

SELENIUM

Before. 1962, the presence of selenium in water was

recognized as being toxic to both man and animals. The
presence of selenium may cause an increase in dental
caries in man and is a potential carcinogenic. In the 1946
release of the United States Public Health Service !
Drinking Water Standards the level of allowable selenjium |
was 0.05 mg/l. Due to the seriousness of the effects, in
1962 the standards lowered the limit to 0.01 mg/I.

SILVER

Crystalline silver nitrate, AgNO3, is sometimes used as a
disinfectant in water supplies. Because of its skin and
mucuous membrane discoloration along with
pathological changes in the kidneys, liver, and spleen, !
the United States Public Health Service Drinking Water
Standards have set the limit for silver at 0.05 mg/I.

SODIUM

Sodium saltd are extremely soluble and are found in
most natural waters. Sodium is the cation of many salts
used in industry, and, as such, one of the most common |
ions in process wastes. Sodium in drinking water may be
harmful to persons suffering from cardiac, renal, and
circulatory diseases. The 1962 United States Public '
Health Service Drinking Water Standards do not
establish a recommended level. However, it has been
reported that levels of 200 mg/l may be injurious ta
some people.

SULFATE .

The 1962 United States Public Health Service Drinking |
Water Standards recommend that sulfates do not exceed
250 mg/l. This limit does not appear to be based on taste
or physiological effects other than a laxative action
toward new users, Public water supplies with sulfate
contents above this limit are commonly and constantly
used without adverse effects.

SURFACTANTS

The surfactant is a synthetic organic chemical having |
high residual affinity at one end of its molecule and low
residual affinity at the other, Its wgorous surface activity
justifies not only its name, but its use as a prinicple .
ingredient in modern household detergents. 1n the past, '
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i ulfonate
(ABS); however, recently thc linear alkyl benzene
. sulfonate (LAS) has rcplaced it on the market. The

blologncal action than is the old ABS The 1962 Unlted
States Pubhc Hcalth Serwcc Dnnkmg Watcr Standards

howcver thcy do moommcnd a limit of 0 5 mg/l ABS
inasmuch as ‘higher concentrations may cause

TOTAL RESIDUE

several body enzymes is dependent on zinc (2).
Excessive zinc salts act as gastrointestinal irritants and
the lllncss is very acute bul transutory Occumng wnh

the 1962 Umtcd Slates Publlc Health Servnce Drmkmg

Wau:r Smndards have set the conccntratnon limit as 5 0

and lead below allowabie levels

“Total residue is a measure of the dissolved solids content

in a water. Because the concentration of total dissolved

States Public Health Service Drinking Water Standards
have no spec:ﬁc requxrcmems lt is desirable to keep the

CUH(,C“I-IduU"
municipal water supplies However, numerous
communities in the Southwest.are prescntly usmg watcr

BIBLIOGRAPHY

{1) McKee and Wolf, WATER QUALITY CRITERIA,
State of California, Publication No. 3-A, 1963

supplles We“ "I eXCeSS 0( tl"s Value Wlm no lld[ll]lul

effects.
TURBIDITY

The turbidity of water is attributable to suspended and
collodial matter, the effect of which is to reduce clarity
and light penetration. Turbidity is undesirable in waters
used for laundry, ice-making, bottled beverages, brewing,
and steam boilers. The 1962 United States Public Health

Service Drinking Water Standards specify that turbidity -

should not exceed five units.
WATER TEMPERATURE

The temperature of surface water: is variable with
geographical location. Consequently, no fixed criteria
are feasible. The United States Public Health Service
Drinking Water Standards do not list any limits for
temperature. However, any of the following conditions
are considered to detract from raw water quahty for
public use (3):

1. Water temperature higher than 29.5°C;

2. More than 0.6°C hourly temperature variation over -

that caused by ambient conditions;

3. More than 2.8°C water temperature increase in excess |

of that caused by ambient temperature;

4. Any water temperature change which adversely
affects the biota, taste, and odor, or the chemistry of
the water;

% .

5. Any water temperature variation or change which

adversely affects water treatment plant operation;

6. Any water temperature change that decreases the
acceptance of the water for cooling and drinking .

purposes.

ZINC

Zinc is an essential and beneficial element in human
metabolism. Total zinc in the adult averages 2 g. Zinc
deficiency in animals leads to growth retardation that is
overcome by adequate d:etery zinc. The actwny of

L CONFIDENTIAL

(2) United States Public Health Service, PUBLIC
HEALTH SERVICE DRINKING WATER
STANDARDS, 1962 -

(3) 'Federal Water Pollution Control Administration,

WATER QUALITY CRITERIA, 1968
|
(4) United ‘States Environmental Protection Agency, |
MANUAL OF EVALUATING PUBLIC ]
DRINKING WATER SUPPLIES, 1971 i
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Table 2

Water Quality Data , f
(RMETIA, 1974, p. 215, 217) : 1

Seboyetita
Seboyeta Seboyeta .(BIBO) ¥ogquino Moquino
1 2 1 1 2
seboyeta Auxiliary ' Spring BI2O Well Jackpile Jackpile
Main Spring Well § 2 Well § 1 Shop Well Well § 2
259 259 260 256 256
Latitude . 35-13-35 35-13-06 35-10~40 35-08-05 33-09-10
Longi tude . 107-24-00 107-23~40 107-23~41 107-19-10 107-21-65
" soaiom : 94.30 87.40 25.30 (450,80 296,70]
Potassium 1.56 . 1.95 . 7.02 2,73 1,17
Calcium 6.00 10.00 74.00 14.00 4.00
Magnesium 82.40 0.60 21.90 3.10 7.90
Xron-Total <0.25 <0.25 0.00 <0.25 <0.25
Manganese <0.05 . <0.05 <0.05 <0.05 <0,05
Chloride ¢ -~ - 2.40 3.60 7.40 | 27.20 18.60
Fluoride L - [0-48 0.50 0.33] , 1.55 1.50
. 4 ]
444444444ﬁitrate4444444444444444444444f4T4f<eT194444444444<eTia4f44444444407984444T444$01l0444444444449?}94444444444
Bicarbonate . 255.50 223.00 341.60 ’ 404. 30 384.50
' carbonate None - None - NOne‘ | None None -
Sulfate 13.40 40.50 se.30 | 166400 - 337.90]
Phosphate - ’ - 0.02 [I -~ -
rfotal Bardness 18.50 27.50 | 4750 42,50
Alkalinity 209.40 182.80 280.00 331.40 315.20
Total Dissolved Residue 315.00 280.00 403.00 142.00 [915.00]
Surfactants : <0.05 <0.05 <0.05 . <€0.05 <0.05
pH 8.01 7.82 7.80 & 8.13 8.18
Odor Negative Negative_ Normal ' Negative Negative
Color Negative Negative Clear Negative Negative
Tarbidity 0.40 0.40 - 0.20 0.80 0.50
Conductance Micromhos/cm 25°C 349.00 423.00 617.00 [2,029.00 1,299.00]
"Arsenic <0.010 <0.010 <0.010 <0.010 <0.010
Barium Negative Negative Negative Regative Negative
Boron Negative Negative Negative 0.520 0.250
Cadmium Negative " Negative Negative Regative Negative
Chromium Negative Negative Negativé Negative Negative
Copper Negative Negative 0.025 Negative 0.025
Cyanide ’ - - - - -

" Lead Negative . Regative Negative Negative Negative
Mercury ’ - - . - -
Molybdenum - ) - - - - -
Nickel Negative Negative Negative }iegative
3ilver Negative Negative Negative Negative Negative
Selenium Fagative {0.014 0.018} Negative Negative
Zinc Negative Negative 0.070 0.060 Negative
Radium 226 - - - - ) -
Strontium ) - - - . )
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_Figure 1_

Ground Water Sampling Sites in the Jackpile-Paguate Area

(EPA, 1975, p.58)
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Table 3

Anaconda Water Analysis

(The Anaconda Company, 1976)

) (03 S04 NO3 1| Na Cond pH U-Nat | Ra~226({Th-230
DESCRIPTION Date | ppm ppm ppm ppm | umhos pCl/1 | pCi/1 | pCi/l
Jackpile P~10 Well 2-5 24 539 2 470 1600 8.1.1 1.5 0.2 1.0
Jackplle New Shop Well 2-5 28 613 1 515 1500 8.1 1.4 1.0 1.5

CONFIDENTIAL
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APPENDIX IX

Archaeological Information
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k\;{i—l ! THE UNIVERSITY OF NEW MEX!ICO| OFFICE OF CONTRACT ARCHEOLOGY

- ALBUQUERQUE, NEW MEXICO 87131 DEPARIMENT OF ANTHROPOLOGY
i I I i [ TELEPHONE 505 £xnsiSunsunmeeuys”

277-6853
December 12, 1977

Mr. Zana Earl Arlin
The Anaconda Company

Dear Mr. Arlin:

Enclosed you will find a copy of the clearance letter I have sent to Mr. William
C. Allan, Area Archeologist, BIA. The information contained in that letter will
provide Mr. Allan with the material he requires to grant an archeological clear-
ance. We will continue with the laboratory phase of this project but, as I am
sure you realize, we are several months' work from a final report. The completion
of field work is all that is required for granting a clearance. If I can be

of any further assistance, please do not hesitate to contact me.

Sincerely,

”?7 [(/Vﬁ ¢ 7L\‘\;M:[a1;\_

Mark E. Harlan
Assistant Director f

MEH :mma j

Enclosure
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THE UNIVERSITY OF NEW MEXICO| OFFICE OF CONTRACT ARCHEOLOGY

ALBUQUERQUE, NEW MEXICO 87131 DEPARTMENT OF ANTHRCIDIOGY
Y . n TELEPHONE 3505 eighiiintniny
L L1 i : ' 217-6853

December 12,.1977

Mr. William C. Allan
Archeologist
Bureau of Indian Affairs

Albuquerque Area Office

Branch of Land Operations
P.0. Box 8327

Albuquerque, N.M. 87108

Dear Mr. Allan:

This letter is to inform you of the completion of the field work phase of miti-

gation on seven sites in the Jackpile Lzase Area of the Laguna Indian Reserva-

tion. The project, designated as UNM proposal 185-15, was completed by a team
of five archeologists representing the Office of Contract Archeology during the
month of November, 1977. Dr. Mark E. Harlan, Assistant Director of the Office
of Contract Archeology, is the project diractor. This letter also includes a
brief description of the manner in which sites and localities were investigated.

Field Investigations

LOCALITY 7

Locality 7 consists of a thin scatter of lithic and ceramic artifacts spread
over an area of approximately 200m located in the bottom of Oak Canyon.

Mitigation involved surface collection and testing. Horlzontal or surface
control was established by plotting six datum points on Anaconda Company 1 inch
to 100 foot topographic maps. From each datum point, angle and distance coordi-
nates were established so that the location of each artifact could be placed on
the topographic map. A total of 8 features were also plotted in this way. All

features were simple hearths or burned areas with the exception of one slab-~lined
cist, which was excavated.

A total of 27 test pits were dug in areas of relatively high artifact density
and/or assoclated features to ascertain depth of cultural deposition. In areas
containing several features, elevations of features were used as a guide to depth
of test pits. Wherever feasible, hearths were excavated.

In at least one instance,
sufficient carbon was recovered to run a date.

Based on the completion of surface collection and testing, it is recommended
that clearance of the area encompassed by Locality 7 be grarited.’

s TR Pl AR TP P RRIFT T {4 R G 0 I TREI P SEme o mgemn emy
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LOCALITY 4
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deflated area of a thin silt strata overlying bedrock. The coordinates of
artifacts were recorded so that they could be transferred onto Anaconda topo-
graphlic maps. Although one burned area, a probable simple hearth, was recorded,
f1ll was deflated and surficial, No test pits were deemed necessary, due to the -
proximity of bedrock and obvious deflation. Archeological clearance of Locality
4 is therefore recommended.

LOCALITY 5

Locality 5 consists of a lithic scatter located on the rim of Oak Canyon in

= 9 O SAVE S d Cl O Deaqd O - & d = = d D

One hearth feature was recorded and excavated. One test pit was dug in the area
where artifact density was high and soils were thickest. As no subsurface arti-
facts were recovered, it is recommended that the area encompassed by Locality 5

be granted -clearance.

TOCALITY 6

Locality 6 is very similar in morphology and setting and proximity to Locality
4. Artifact coordinates were recorded so that they could be plotted on Anaconda
topcgraphic maps. One burned area was recorded. Once again, fill was deflated
and surficial. No test pits were dug due to proximity of bedrock and obvious de-
flated characteristics. It is recommended that Locality 6 be granted archeological
clearance.

DM:2

DM:2 consisted of a thin lithic scatter located on bedrock near the rim of Oak
Canyon. It was collected by the archeologists who originally surveyed the area.
It is recommended that clearance for land alterations be granted, as no further
information can be extracted from the site.

0C:5

0C:5 features three historic structures and a scatter of recent historic arti-
facts in an area of basaltic gravels and silt underlain by bedrock. The coordi-
nates of surface artifacts were recorded in the same manner as previously described.
Each structure was tested. Clearance 1s recommended for this location.

Al:1l

Al:1 consists of a small two-room pueblo structure with an associated midden
area located on a small rise in a shallow colluvial slope environment. Mitigation
{nvolved surface collection and excavation. In order to collect the surface, the
site was gridded and collected in one meter increments. The same one meter grids

. served as excavational units. Areas with high densities of artifacts -were tested.

CONFIDENTIAL . POL-EPA01-0006396



Mr. William C. Allan
December 12, 1977 ..

page 3

._.w-m—-"n‘

Over 507 of the trash area was excavated. The entire structural area was excavated.

On the basis of these investigations, it 1s recommended that clearance be granted
" for the area surrounding Al:1l. .

g * b
the snake shrine located in Oak Canyon were flagged so that these resources can !
be fenced and thus protected.

Laboratory Analysis

The implementation of the laboratory analysis for the Anaconda Project, UNM propo-
sal 185-15, will proceed as follows: All data recovered from the sites and locali-

ties described above will be submitted to three consecutive analytical phases or
processes. The attached organizational flow chart presents the proposed steps for

the analytical p;qcesé.' -
PHASE 1:

One or more of the following categories of material were recovered from each of
the sites and localities:

1. Historic material :
2. Lithics ]
3. <Ceramics -
4. Ground stones

. Soil samples

. Dendro specimens
. Pollen samples
. Carbon-14 samples

0~ Oy 0

Each of these categories will be subjected to standard laboratory procedures, cul-
minating In a preliminary sorting according to standard typologies. The data frea
the preliminary analysis will provide the basis for selection of a sample to be
more intensively analyzed. The samples will be determined by frequency of each
taxon at each location, and will thus provide a statistically reliable representa-
tion of the universe. It is intended that such strategy will produce comparartive
statistical profiles and suggest the dynamics of change through time and space.

PHASE II:

Phase II 'will begin the process of examining the distribution of artifact variability,
within each location investigated and across the. study area as a whole. During this
phase, plots of artifact distributions will be generated and preliminary statistical
analysis begun. The information garnered in this phase will provide the basis of a
meaningful application of more sophisticated analytical techniques.

PRS

PHASE II1:

This phase will deal with the dynamics of envirommental change. It will consist of
projecting the general area into the following 'steps:

CONFIDENTIAL : - POL-EPA01-0006397



Mr. William C. Allan , .
g December 12, 1977

page 4

1. To quantify the present and total species distribution of flora and fauna

for the purpose of determining the present dynamics of the environment in ques-
tion.

2. To extract by means of library research and analysis of the archeological Zata
the possible quantification and species distribution of flora and fauna in the
past. This will also include an a2ssessment of the hydrolegical, topographic zz4
structural conditions of the area which will determine the possible past dynacics
of the environment in question. It is suspected that the integration of these
two points will provide us with a model of the ecological change which has tak:za
place.

When Phases I IT and III are complete, it is expected that the computatlon of 211 -

"To generate testable statements regardjng past adaptlve human behav1or withir =
matrix that measures patterning in the archeological record in relation to environ-—
mental parameters which may have conditioned past human cultural behavior.

PROPOSED SITES AND LOCATIONS: DM:2, and Location # 5

Suggested Hypothesis: '"That those sites with no hearth areas represent more s:aci-
alization in terms of logistical activities or activity areas, than those site:z
-with hearths. Therefore, one will expect the former to have higher proportion of
'extractive tool' types compared to 'maintenance tools' than the latter."

(extractive tools VS. maintenance tools)

Analysis:
1. Preliminary sorting of all lithic materials
2. Micro-analysis of all lithics
3. Overall information (data) assessment
4. Comparative analysis in the bibliographic record

PROPOSED SITES AND LOCATIONS: Site AI:1, and Locality # 7

Suggested Hypothesis: "By Pueblo times, subsistence strategies depended heavily

upon agricultural resources. Fluctuation in rainfall and temperature led to cIop

failures. 1In these times of stress, we would hypothesize an increase in trade.

social rhange, change on the fundamental economic patterns, change on settlemext
. patterns, as means to buffer economic hardships."

Archeological Analysis:

ARCHEOLOGICAL NEGATIVE STRESS VsS. CULTURE CHANGE
(Decrease in rainfall and (Increase in trade, socizl change
temperature led to crop change in economy, changz in

failures) settlement patterns)

CONFIDENTIAL . POL-EPA01-0006398



Mr; William C. Allan

December 12, 1977

page 3 ‘

Process of Analysis:
l. Preliminary sorting of lithic materials = culture change
2. Micro-analysis of lithics = ytilization, wear patterns
3. Overall data.assessment i = culture change
4. Soil analysis = ecological change
5. Pollen analysis = ecological change
6. Ceramic trade aﬁalysis = trade ]
7. Lithic source determination = trade

Comparative analysis of site Al:1l vs. Locality 7
Pueblo nonagricultural strategies VS. agricultural subslstence stra:zgies

= 1. Determination of specialized tools 1. Difference in tool assemblage ]

as determined by lithic analysis

e

2. Soil analysis - low domestic pollen 2. Architectural specialization
profiles

Lt bt

3. High domestic pollen contzat

PROPOSED SITES AND LOCATIONS: OC:5 and Localities 4 and 6 ]
Archeological deductions V3. Ethnological records

To what extent do excavation techniques produce distortions of the social cca-
comitants of these material remains? 1

Process of Analysis:

1. Preliminary sorting of materials type of settlement

2. Lithic analysis = subsistence economy

L}

3. Histori~z material analysis culture change

4. Materlal source analysis =  trade
Comparative Analysis: Ethnographic information will be compared to the archeolcgical

data and the areas where a functional analysis of archeological data can be errcneous
will be identified. ) 3

CONFIDENTIAL - POL-EPA01-0006399



Mr, William C. Allan
December 12, 1977
page 6

Conclusion

It is the opinion of the project archeologists that the field work performed

the archeological data within the proposed impact area, Upon completion of

the laboratory analyss, a scientific report will be prepared which adds to the
knowledge of regional prehistory and advances our understanding of the relation-
ship between environment and culture change.

The excavations have been conducted in accord with the highest standards of
archeological data recovery. The laboratory analysis will continue to adhere
to these same standards. We therefore assert that, given the current state of
archeological séience, information recovery has been maximized, and the loss of

R Y3 o TR

these sites has been mitigated. We therefore recommend that the Anaconda Com-
pany be granted clearance to proceed with land altering activities, despite the
fact that the sites mitigated will, in all probability, be destroyed.

Sincerely,

/?77 ah Z Hem.lm«

Mark E. Harlan
Assistant Director

M/W\ C a{/)dhyﬂﬂ*dh

John C. Acklen
Field Sug;rvisor

os Caraveo
boratory Supervisor

MEH:mma
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’ / THE UNIVERSITY OF NEW MEXICO| OFFICE OF CONTRACT ARCHE

OoLOGY

ALBUQUERQUE, NEW MEXICO 87131 ! DEPARTMENT OF ANTHROPOLOGY
Ty TELEPHONE 505 inpiiiitambiisidtntt®
.o : 277-5853

October 12, 1977

Mr. Zana Earl Arlin

General Mine Superintendent
The Anaconda Company
P.0. Box 638

Grants, N.M, 87020

Dear Mr. Arlin:

CONFIDENTIAL

-

Enclosed is a copy of the research design submitted to the Bureau of
Indian Affairs for the excavations in the area around the Jackpile Mine.
It is provided for your informationm. .

Yours sincerely,
/
W altZ 7<_Lx,¢/ﬁw\/
Mark E. Harlan

Assistant Director

MEH :mma

o6 1 - 7?;5 ’Z//;;g?{
ce ;s £ 47
p 2627
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7{$;£;Ef5\ THE UNIVERSITY OF NEWWMEX!COIOFHCE(DFCONTRACTAﬁCHEOLOGY
™ o~ ALBUQUERQUE, NEW MEXICQ 87131  DEPARTMENT OF ANTHROPOLOGY
I r\ TELEPHONE 505 snlichubiobatmmlididubetial
— L 277=5853

October 12, 1977

Mr. William C. Allan

Archeologist

Bureau of Indian Affairs
Albuquerque Area Office
Branch of Land Operations
P.0. Box 8327
Albuquerque, N.M. 87108

Dear Mr. Allan:

Enclosed you will find a research design for the proposed mitigation of sites
, on land which the Anaconda Company has leased from the Bureau of Indian Af-
) fairs in Oak Canyon on the Laguna Pueblo Reservation. A copy of the authori-
zation from the Tribal Council and the Honorable Roland E. Johmson, Governor,
is also enclosed. Should any question arise pertaining to these matters,
please do not hesitate to contact me.

Sincerely,

77 éb@k’£f744l01(}zb«, S

! Mark E. Harlan
Assistant Director

MEH:uma

cc: Mr. Earl Arlin, Anaconda
Mr. Frank Broilo, OCA
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Research Design for Mitigation of Three Archaeological Sites and Tour localities
* the Anaconda Jackpile-Paguate Mine

I. Research Perspective

The purpose of the archeological investigations to be carried out at Ana-
conda's Jackpile-Paguate Mine locality is to mitigate the loss of information
which will cccur- when sites are disturbed or destroyed by projected mining and
construction activities. Simply excavating the sites will not achieve this pur-
pose, although excavation is one necessary step. The loss of the affected sites
will only be mitigated if they have first made the maximum possible contribu-

tion to our understanding of human cultural development. This implies that all

investigations mu i ver artifacts and their spatial distri-
*

' butions, but to generate a data base which provides meaningful information about
the people who occupied the sites. 1Imn this way, we will insure that the sites
make a contribution to our understanding of regional prehistory which will, in

' turn, provide enlightenment for those who occupy the region today and utilize

i its resources. . ’

' There are many ways to view human culture and to approach its study. The
b view taken here is that human culture is a body of behaviors which permit human
populations to survive under-a wider range of conditioas than is tolerated by
any, other animal species. In this wview, culture is an adaptive mechanism which
we mdy expect to change when the conditions faced by 2 human population are al-
! tered. Since the three sites and four localities which will be excavated cover
‘early the whole span of human occupation in the area, the investigations are
! .imed at improving our understanding of what the past adaptations were, how
they changed, and in response to what altered environmental conditioms. Since
the area is restricted, we cannot expect a resolution of these questioms, only
progress toward their resolutionm.

In addition to making a substantive contribution to our understanding of
past human adaptations in the Southwest, we may also expect that the investiga-
tions will lead to improvements in our methodologies for extracting information
from the archeological record. This is particularly true of the historic sites
(0CA:0C:5 and Locality 4). These sites probably represent the remains of acti-
vities associated with sheepherding. Dr. David Stuart, formerly Research and

| Projects Coordinator for the Office of Contract Archeology, has conducted ex-
tensive research into Laguna Pueblo sheepherding (supported by Anaconda under
UNM Proposal No. 185-6). The information he has gained can be combined with
" excavation data to refine the archeological methodology.

II. Hypotheses and Problem Areas

The wide span of time covered by the sites and localities calls for a separate-
set of hypotheses for each of three periods (Archaic, Pueblo and Recent). How-
ever, all of these are unified by their concern with documenting the various
adaptations of the indigenous population to changing circumstances. Possible
problem areas to be addressed include the following:

.- Lithic Sites and Localities (OCA:DM:2 and Locality 5) -

1. Both of these sites are composed of lithic scatters and neither of .them
contains a hearth. They may, therefore, be used to provide a comparative base

CONFIDENTIAL POL-EPA01-0006403
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to other lithic siter in the area which do contain hearths. It is expected

*hat sites with hearths represent base camps and that the tools associated with
them should reflect a wide range of activities which hunters carry out at the
"home base" (termed "maintenance activities" by Binford and Binford -(1969:71)).

The sites without hearths should represent the remains of activities which hunters
engage in when away from their home base (butchering, field processing of plant
foods, etc.).

2. There 1s also valuable Information to be gained by examining the vari-

s b s metrma

ability which exists w1th1n any one lithic site,. The presence of such fea-

tool manufactunnz and other activities can V1eld an understandlng of how the

prehistoric populations organized themselves to carry out the exploitationm of

available resources.

Anasazi Sites (SAR:AI:1 and Locality 7)

With the beginning of the Pueblo period, there was a major change in sub-
sistence strategies on the part of the prehistoric population. People no longer -
depended on the resources which the environment provided without modification
and began to manipulate the ecosystem tec increase their food supply. Stated

CONFIDENTIAL

simply, they began to engage in agrculture. The reasons for this shift are
still rather poorly understood. There may have been population increase (and
thus more mouths to be fed from the same territory) or changes in the physical
_enviyonment may have altered the productivity of the unmodified ecosystem.

The change in adaptation went beyond the introduction of agriculture.- What

had been highly independent individual groups became interdependent and there

is evidence of increased trade and social exchange among the various local popu-
lations in the region. The Anasazi sites which will be excavated have the
potential to provide data bearing on these problems in a number of ways.

1. Sedimentological and palynological sampling will help to document past
climatic changes. At the least, this will improve the understanding of past
climate in the region. It may also be possible to tie past changes in the
climate to specific changes in social organization as reflected in the archeo-
logical record at the sites. This will provide a direct link between changed
environmental conditions and human responses to them.

2. SAR:AI:1 dates to the Pueblo III time period, while Locality 7 spans
the Pueblo II and Pueblo III periods. The Southwest as a whole saw a tremendous
expansion of sites in the Pueblo 11 period, followed by an equally spectacular
contraction during Pueblo III (McGregor 1974:279). There is no widely accepted
explanation for this pattern, and the investigations at SAR:Al:1 may shed some
light on the problem. The environmental data to be collected may indicate whether
or not changes in the Paguate area correlate with any major climatic fluctuations
or if some other explanation must be sought. For example, sedimentology will
show a shitt from summer dominate to winter dominate rainfall, if one occurred.

3. It seems virtually certain that the major changes in social organization,
which must have accompanied the expansions and contractions of Pueblo culture,
required equally major modifications in the technologies associated with sub-
sistence activities. Technological analysis of lithic materials from the Anasazi
components will provide information on the non-agricultural as well as the agri~
cultural aspects of the subsistence system and improve our understanding of
this area. .

POL-EPA01-0006404
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Sites ) .

OCA:0C:5 and Locality 4, the recent remains of which inciude trash, a
shelter, brush corrals and a rock cairn, can be Investigated both archeologi-
cally and ethnographically. This will yield two kinds of research benefits;
1) an understanding of the subsistence changes which accompanied the coming
of the Europeans and their new crops and domesticated animals; and 2) an op-

controlled setting.

Test TImplications

The small size of the lithic sites presents an opportunity for 100Z re-
covery and intensive analysis. Petrographic analysis will permit determination

= W a OW

aw 13 - 3

a fine-grained determination of tool use. Detailed maps and photographs of
all stratigraphic levels will be used to control spatial distributions for an
analysis of intrasite variability in tool use and raw material source. Obsidian
hydration measurements will allow relative dating and contribute to the con-
struction of a master sequence for the area.

The data collection on Anasazi sites will be aimed at recovering information
about both the prehistoric population and the climatic conditions which pre-
vailed. Geological testing to include measurements of caliche, pH, clay form-
ation, leaching values and C/N ratios will aid in reconstructing past climate
and.-identifying any shift from cooler to warmer or moister to drier conditioms.
The widening of social networks can be monitored by determining the extent to
which raw materials or artifacts were imported to the sites. Design attribute
analysis of the ceramics may indicate interaction within narrower spheres. The
comparison of all these bodies of evidence will permit- testing-of the hypotheses
concerning the relationship between changes in settlement pattern and subsistence
practices and any past changes in climate.

, For the historic site, OCA:0C:5, a literature review may be used to determine
. how such sites were integrated into the overall settlement/subsistence system of
the area. On the basis of this information, it will be possible to predict
site content and test the predictions against excavation data. This will pro- 3
vide information on those areas where archeological data alone can lead to mis-
leading conclusions and may possibly suggest improvements in methodology which
can overcome the limitationms.

A o v s e
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T. R. Beck Coy e e e s g P ey
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Dr. Mark Harlan it - g
Office of Contract Archeology ,“\ OCT 11 1877 g
University of New Mexico Ui =

Albuquerque, New Mexico 87131

Dear Dr. Harlan:

U.S. GEOLOGICAL SURVEY
RLBUGUERQLL, NEW MEXICO

The Anaconda Company New Mcxico Operations  Uranium Division

CONFIDENTIAL

Re: A Program for Archeological

SAR:Al-1, OCA:0C:5 and

UNM Proposal No. 185-14f:
Mitigation for Sites OCA:DM:2,
Localities 4, 5, 6 and 7.

Please regard this letter as your authorization to proceed
with the work contained in your proposal at your earliest con-
venience. It is our understanding that your billing is to be
based upon actual documented costs.

Accompanying is a copy of a letter from the Honorable

Roland E. Johnson, Governor of the Pueblo of Laguna and a copy of

Resolution No. 54-77 by the Tribal Council grantlng approval and
‘permission to do this work. FPlease note that this approval 1is
contingent upon the Pueblo of Laguna retaining ownership of any
materials removed from the excavation sites, and that the snake
replica will not be removed.

It is understood that your proposal will also include
advice to The Anaconda Company as to fencing and preservation
methods for those sites that are not to be excavated. They are
sites OCA:DM:3, 4, 5, 6 and 7, OCA:DC:4 and 7, and OCA:SR:1.
Site OCA:DM:4 has now been stabilized by dirt fill to prevent
erosion.

Because of the urgency to begin work on the P-15/17 Mine,
we request that you first mitigate those sites in the Oak Canyon
area and,
to completion of the total work contained in the proposal.

The liaison person to represent The Anaconda Company for

if possible, grant interim clearance for that area prior

your convenience will be Earl Arlin, General Mines Superintendent.

The Federal Agencies to whom you should submit reports of

4

Box 638 Granls, New Mexico 87020 505/ 876-
POL-EPAO01-0006407
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Dr. Mark Harlan October 6, 1977

your work are the Bureau of Indian Affairs, U. S. Geological
Survey, and the National Park Service.

Sincerely yours,

TR Bect

T. R. Beck

TRB:wh

c¢: Governor, Pueblo of Laguna'
Area Director, BIA, w/enc.

Regional Director, USGS, w/enc.

CONFIDENTIAL . POL-EPA01-0006408
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o +6-77
PUEBLO OF LAGUNA
0. BOX 14
The Governor (505) 243-3716
The S tary (505) 552. 6651
Tho Trensurer . (505) 552-6652

Septomber 29, 1977

! Mr. Zana Earl Arlin

General Mina Sipoors n-l-r\njdr\n-l-

S T o U T e ] A  §

The Anaconda Company

hn Al T, s £ IO
/e DUA OJ0

Grants, New Mexico 87020
Dear Mr. Arlin: -

This letter will confirm my approval of your request to have the Cffice

of Contract Archeclogy of the University of New Mexico excavate the seven
sites of major importance that cannot be avoided in future mining operations.

The enclosed resolution sets forth the Council's approval.

I understand that these sites, which will be affected by mining operations,
will require inspection and, if necessary, data retrieval by testing, collection,
and/or excavation. Any materials recovered from these sites will be the

property of the Pueblo of Laguna.

I will meet with you as soon as possible to inspect the snake replica
in Oak Canyon and determine how to best protect this archeological site.

I understand that the Little Basket Mesa will be fenced for protection
and the fence will be provided with access to allow entry for ceremonials.

Additionally, the other six sites which are avoidable will also be fenced.

If you need any further approval, please do not hesitate to contact me.

Very truly yours

/gé/u/ L ftsern

Roland E. Johnson / ‘yf / A
Governor

o Rl YA j

5. CE0L e oo

ALBUQUERQUE,
CONFIDENTIAL ~ POL-EPA01-0006409



RESOLUTION OF THE TRIBAL COUNCIL

OF THE PUEBLO OF LAGUNA.

Resolution No. 54-77 °

dvised he e el e aoun -nhat

' 2 a D 18 Lompa a 3 3 L D a5 c
there are fourteen archeological sites in the arca of the Anaconda
leases, and

WHEREAS, seven of these archeclogical sites cannot be avoided in

future mining operations, and

WHEREAS, the Anaconda Company has requested the Pueblo of Laguna to
approve data retrieval by testing, collection and/or excavation of
these seven sites by the Office of Contract Archeology of the
University of New Mexico, and

WHEREAS, the Anaconda Company has further requested approval of the
Pueblo Council to remove the stone replica of a snake, which is of
archeological significance, located in Oak Canyon and relocate said
snake at a site to be designated by the Tribe.

NOW, THEREFORE, BE IT RESOLVED that, subject to accomplishing the
provisions herein relating to a snake replica in Oak Canyon, the
Pueblo of Laguna approves the request by the Anaconda Company to |
contract with the Office of Contract Archeology of the University
_of New Mexico to perform the necessary work on the sites that cannot
be avoided by mining operations. Said sites are designated as
OCA:DM 2, SAR:Al-1, OCA:0C:5, and OCA:0C localities &, 5, 6, and 7.

_BE IT FURTHER RESOLVED that the Anaconda Company will fence the seven .
remaining sites of major importance that can be avoided by further
mining operations.

BE IT FURTHER RESOLVED that the Anacounda Company shall not remove the

. Stone replica of a snake in Oak Canyon but shall review the site with

- Governor Johnson and make arrangements satisfactory to him to protect
and preserve the snake replica at its prcsent site.

CONFIDENTIAL - A "+ POL-EPA01-0006410



CERTIFICATION

I, the undersigned, as Governor of the Pueblo of Laguna, hercby
certify that the Laguna Pueblo Council, at a duly called meeting which

was convened an -~

Pueblo, New Mexico, approved this-resolution, a quorum being present,

and that e / voted for and - 42 opposed.

77

/ /
1/54/?1/ (s //\

Covernor

4

. . — o —
. \_7,1/ ) P

tee TG e

Member of Council

ATTEST;
S oo Maigil
— ‘j;;? g~ 7#57Z22??54Z4L~/’ fember q Counc1l .

CONFIDENTIAL POL-EPAO1-OOO64?’_I 1. .



August 19, 1977

~

"Mr. R. L. Esquerra
Area Director
Albuquerque Area Office

— Bureau of Indjan Affadys 0000000
P. O. Box 8327

-Albuquerque, New Mexico 87108

We are writing to inform you of the intent of — —
The Anaconda Company with regard to the cultural resources )
encountered during the requisite cultural resource inventory

surveys of lands proposed for expansion of the Jackpile-

Paguate Mine near Paguate, New Mexico. '

We note from your letter of March 22, 1977 that the
cultural resources in the proposed P-15/17 Mine areas are
limited to relatively modern sites, the significance of

‘ which may best be assessed through an ethnographic program

| ‘of data retrieval. We have had such a program implemented

and the field work is completed. We understand from conver-
satlons with Mr., William Allan, Area Archeologist, that it is
expected that these sites will warrant no further consideration.

O

We also note from yourletter that certain of the
cultural resources encountered during surveys of areas DM-I
through DM-VIII may best be handled through a similar program.
We had such an ethnographic program handled concurrently
with the studies in the P-15/17 Mine areas and similarly,
it is our opinion that these sites warrant no further considera-
tion. We also note that some of the cultural resources encouzx-
tered within these areas are considered to be insignificant.

The remaining cultural resources which will be subjected
to impact from mining activities should be archeologically
tested or excavated as a mitigating measure. We anticipate
being able to avoid sites OCA:DM:3, 4, 5, 6, and 7, and will
ensure this avfipdance with fencing. Additionally, we anticipate
stabilization through backfilling on adjacent slopes to help
slow natural erosion in the case of site OCA:DM:4.

We presently are unable to plan a reasonable avoidance
of site OCA:DM:2. TFor this reason, we expect to mitigate the
effect of the proposed action through a program of archeological
data retrieval based on total surface collection and testing.
This program is anticipated to confirm the lack of subterranean
cultural resources.

CONFIDENTIAL POL-EPA01-0006412



. ¥e are also unable to plan reasonable avoidances for
-Bltes encountered by the School of American Research in Sections
. 8 and 16 Townshlp 10 North Range 5 West. We fully 1ntend to

wofficials prior to the destrcution of 51tes where this action is
recommended in your letter of July 14, 1976. As we are also
-unable to avoid site SAR:A1-1, we expect to mitipate the effects

of the proposed action on this site through a program of

- -@rrcheological data retrieval based on excavation.

e

CONFIDENTIAL

rs .

D:». David Stuart [ letter of June 20 1977 we plan to avoid
and fence as necessary 31tes OCA 0oC: 1 2, 3 4, and 6 and

to stablllze the talllng pile that endangers site OCA 0C:3
-through placement qf topsolil and seeding on the slopes.

We find ourselves unable to plan reasonable avoldances
for sites OCA:0C:5 and OCA:Localities 4, 5, and 6. We there-
fore propose to initiate programs to data retrieval for these
sites, either archeological or ethnographic, whichever is most
.appropriate. While we expect to be able to avoid structural
areas within OCA:Locality 7, reasonable geometry for a proposed
haul road makes it impossible to avoid all surficial cultural

--debris. We therefore expect to initiate a program of data

retrieval to cover all areas to be disturbed in this vicinity.

If you have any questions regarding these proposals
Pplease write or call me at (505) 552-9391 or 287-4684.

Sincerely yours,

na Earl Arlin
eneral Mine Superintendent

cc: The Honorable Roland E, Johnson
Governor, Pueblo of Laguna

“Mr, Thomas W. Merlan
New Mexico State Historic Preservation Officer

Dr. David E. Stuart
Office of Contract Archeology

bee:

POL-EPA01-0006413



APPENDIX X

Bureau of Indian Affairs Comments
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tates Department of the Interior
GEOLOGICAL SURVEY

Xz P.0. BOX 1716
IN REPLY
REFER TO: March 19, 1976
Memorandum
: ’ ’ ’
- Albuguerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS,

Carlsbad, New Mexico

Plan for the P-15 and P-17 Mines on Laguna Tribal Lease
No. 4

Enclosed are two copies of the plan (two volumes with map pocket)
for your review. Please give us your’ recommendations, consistent
with the requirements of the lease terms, for the protection of
nonmineral resources and for the reclamation of the land surface
affected by the plan.

%ﬁ"r—e & oSt

le C. Jones
Mining Engineer
for Area Mining Supervisor
DCJ:nb

Enclosure:

CONFIDENTIAL POL-EPA01-0006415



United States Department of the Interior

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: March 29, 1976

Memorandum

To: Superintendent, Southern Pueblos Agency,
BIA, Albuquerque, New Mexico

From: Area Mining Supervisor, SRMA, USGS,
Carlsbad, New Mexico

ubj : 's Proposed

Mining and Reclamation Plan for the P-15 and
P-17 Mines on Laguna Tribal Lease No. 4

Enclosed are two copies of the above addendum which are to be
included with the plans submitted to your office with our

memorandum of March 19, 1976. Any future addendums will be
submitted to your office upon receipt.

e gifc:z:aéie;;_,

Dale C. Jones
Mining Engineer
for Area Mining Supervisor

DCJ:cj

Enclosures

CONFIDENTIAL POL-EPA01-0006416
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&y E nited States Departmen
el GEOLOGICAL . SURVEY
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et P.0. BOX 1716

IN

CARLSBAD, NEW MEXICO 88220
REPLY

RE

FER TO:

May 21, 1976

CONFIDENTIAL

Memorandum

To: Superintendent, Southern Pueblos Agency,
BIA, Albuquerque, New Mexico

From: Area Mining Supervisor, SRMA, USGS,
Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and

Reclamation Plan for the P-15 and P-17
Uranium Mines on Laguna Tribal Lease No. &4

Enclosed are two copies of the company's addendums to the subject
plan which was submitted in duplicate to your office with our
memorandum of March 19, 1976. These addendums should be included

as parts of the planmns.

s (ke
Dale C. Jones
Mining Engineer
for Area Mining Supervisor

DCJ:cj

Enclosures

POL-EPA01-0006417



( ;:,\T\)) United States Department of the Interior
o 0

;EOLOGICAL SURVEY

(G
9

iy s Conservation Divisiecn
P. 0. Box 26124
Al s POgSY Ny A R719285
ﬂLUUL‘UCLHUC, IEW ITICAALY U7 A4

August 17, 1977

Memorandum

To: Superintendent, Southern Pueblos Agency, BIA

From: Area Mining Supervisor, SRMA

Subject: Modifications of the Mining and Reclamation Plan for the P~15

and P-17 Mines (Underground-Uranium), The Anaconda Company,
Pueblo of Laguna Uranium Mining Lease No. 4

Enclosed are two copies of the subject modifications which should be

made part of the original mining and reclawmation plan that was submitted

to your office March 19, 1976. The Environmental Analysis of the mining

plan is being revised to include the modifications, and copies of the

revisions will be forwarded to you as soon as possible.

aﬁé Gt
DALE C. JONES
o . . s .
Mining Engineer
For Area Mining Supervisor

Enclosure

CONFIDENTIAL POL-EPA01-0006418
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IN REPLY REFER TO: CQC'\

\

. #1
Initead Qintoc Flamors ot L b Voo o Real Pron. Mems= N
onihCd otatcs Zeparuanent o HIC Interor it Rk
BUREAU OF INDIAN AFTAIRS (?g/
SOUTHERN PUEBLGS AGENCY b
P.O. BOX 1667
1000 INDIAN SCHOOL ROAD, N.W.
ALBUQUERQUE, NEW MEXICO 87103
DEC & W17 .
Memorandum
To: U.S. Geological Survey

Attn: Dale C. Jones, Mining Enginecr
From: Superintendent, Southern Pueblos Agency

Subject: Mining plan for P15-P17 mine project, Anaconda Company
Pueblo of Laguna

Enclosed is a copy of Laguna Tribal Resolution No. 60-77, adopted
at tribal meetings held October 18 and 19, 1976. This resolution

CONFIDENTIAL

approves the mining plan for the proposed P15-P1l7 uranium mine
Project, Anaconda's lease No. 4. This was the subject of your
memorandums of March 19 and 29, 1976,

This office approves the subject plan and recommends that the U.S,
Geological Survey take the necessary action to approve the plan

also,
&

Superintendent i

Enclosure

Mg
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U.S GEGLCGICAL SURVEY
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RESOLUTION OF THE TRIBAL COUNCII

kD

OF THE PUEBLO OF LAGUNA

Resolution No. 54-77

WHEREAS, the Anaconda Company has advised the Pueblo of Laguna that )
there are fourteen archeological sites in the area of the Anaconda . S
leases, and P

44444444444JﬂﬂQQﬁéggséveageigzhese—afeheelegieal—si%esgeaﬂﬂet—begaveidedgia444444——————;;4;44;;———————7

future mining operations, and

approve data retrieval by testing, collection and/or excavatlon of
_ these seven sites by the Office of Contract Archeology of the
University of New Mexico, and

WHEREAS, the Anaconda Company has further requested approval of the
Pueblo Council to remove the stone replica of a snake, which is of
archeological significance, located in Oak Canyon and relocate said
snake at a site to be de51gnated by the Tribe.

NOW, THEREFORE, BE IT RESOLVED that, subJect to accompllshlng the
provisions herein relating to a smake replica in Oak Canyomn, the
Pueblo of Laguna approves the request by the Anaconda Company to
contract with the Office of Contract Archeology of the University

of New Mexico to perform the necessary work on the sites that cannot
be avoided by mining operationms. Said sites are designated as
OCA:DM 2, SAR:Al-1, OCA:0C:5, and OCA:0C localities 4, 5, 6, and 7.

BE IT FURTHER RESOLVED that the Anaconda Company will fence the seven
remaining sites of major importance that can be avoided by further
mining operations.

BE IT FURTHER RESOLVED that the Anaconda Company shall not remove the-
stone replica of a snake in Qak Canyon but shall review the site with
Governor Johnson and make arrangements satisfactory to him to protect
and preserve the snake replica at its present site.

o
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CERTIFICATION

I, the undersigned,

as Governor of the Pueblo of Laguna, hereby e

certify that the Laguna Pueblo Council, at a duly called meeting which
18 77, at Laguna .

was convened and held on-
Pueblo, New Mexico, approved this resolution, a quorum being present

SsoTEmBER 27

/) opposed
vr

and that

2/ voted for ang
——= R O —

ATTEST:

Sl e

CONFIDENTIAL

Governor

'
A LI
.

BIA STUMHEHR iﬂs{‘fL*L; «m,nu‘f

S S

¥ |
.Lfr‘- TECOS 1877 !‘,1
Lo R EWR
TRYBAELOFOERATIONS
PAEREYNERRUGE S EW- ML1ER0

".._..

Member o

Louncil .
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OF THE PUEBLO OF LAGUNA

Resolution No. 60-77

WHEREAS, the Anaconda Company has presented a mining plan
for the proposed P15/17 Uranium Mine to the Tribal Council
for its approval, and . .

‘HEERE?S' 1 o T 1 . j 3 - . l v l 5 }fjr 1.%5 Tfj ‘sa l ‘

Council has reviewed said plan, and

WHEREAS, the recommendations of the Technical Committee, the

- Bureau of Indian Affairs and the Anaconda Comoany, were fully
discussed and considered at a meeting of the Tribal Council
on October 18 and 19, 1977, and

WHEREAS certain stipulations were approved by the Tribal
Council and agreed to by all parties.

, NOW, THEREFORE, BE IT RESOLVED that the Mining Plan for the
P15/17 mine presented by the Anaconda Company, including the
agreed upon Stipulations, is hereby approved.

CERTIFICATION

I, the undersigned, as Governor of the Pueblo of Laguna,
hereby certify that the Laguna Pueblo Council, at a duly
called meeting which was convened and held on "October 18
and 19, 1977 at Laguna Pueblo, New Mexico, approved this

resolutlon a quorum being present, and that ;2j7_voted

for and gi opposed.

Gévernol

Noctors E )ff.c,aé/

Member of Council - .

N

ol e a2
Attest: . . ToN e, LU NGT
Member of Council

N e
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STIPULATIONS TO MINING PLAN FOR ANACONDA

P15/17 URANIUM MINE

444;4444444444444441hﬁgfﬂllﬂuing4StipulaLiQDS4aLe4heIEb¥4agIEEdgtﬂgandggggg———————————

incorporated in the mining plan submitted by Anaconda for

the P15/17 Uranium Mine: .
(1) XNo work shall be started upon the project site
prior to approval by the Tribal Council of a detailed plan

concerning avoidance and/or mitigation of archeological sites.

Tribal Council Resolution No. 54-77, dated September 27, 1977,
————shall be incorporated herein as a plan agreed upon by all —
parties. Upon completion of site mitigation in accordance
' with said plan, Anaconda shall report to the Tribal Council
and obtain approval for ground clearance.

(2) That Anaconda will fill each exploratory and
developmental drill hole with mnud pursuant to U.S5.G.S.
recommendation and cap each hole with steel plate immediately
upon completion and logging of the hole. Anaconda shall
make quarterly reports to the Tribal Council concerning the
number of holes, capping and filling of holes and discovery
of any quantities of water. Further, Anaconda shall make
use of mud pits and shall f£ill said pits as soon as ground

conditions make it feasible.

iote Risadl aaa TERt LN S D
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(3) Anaconda shall provide fencing which is adequate

in the opinion of the Tribal Council for all sewage lagoons i

4444;444444444ggQ4§gLLling4pQnds*441t4is4ag;eed4that4ihe—ﬁEnCing—iequiie:——————————gj

ments of the State of New Mexico mining regulations are ade-

quate in the opinion of the Tribal Council. r

‘ (4)  Anaconda shall construct an employee parking lot
—— abovethe adit entrance amd provide a safe path to seiden=
trance for employees. '

(5) 1In addition to Stipulation 3 above, Anaconda shall
make provisions for reclamation of all exploratory and devel-
opmental areas which are-adequate in the opinion of the Tribal
Council. Said provision shall specifically include:

(a) Prevention by Anaconda of any discharge of

. water used by Anaconda into the flood plain of North Oak
Canyon.

(b) Reseeding, revegetatioﬁ, regrading and back-
£filling of a%l such areas.

(c) Where practicable, after consultation with
the designated Tribal representative, placement of dis-
placed boulders to reduce erosion.

(d) At the conclusion of the operation, the mine
opening will be sealed in accordance with regulations in
effect at that time and such terms as may be negotiated
with the Tribal Council. Prior to commencement of closure,

such plan shall be submitted to the Tribal Council for approval.

CONFIDENTIAL POL-EPA01-0006424



(6) The Pueblo and Anaconda shall jointly develop an

agreement for the training and employment of Tribal members.

(7) Anaconda shall investigate the feasibility of an

additional traffic lane on New Mexico State Highway 279 and

shall arrange for said lane with the New Mexico State Highway

Department.

/

APPROVED: //)

S % / / )
ATTEST: ’)/}/ . A /\/‘/7/;(/0/77"—/

Roland E. Johnson

A/{:7 Governor, Pueblo of Laguna

creta"y Pueblo*/f Laguna

ANACONDA

/
By jQ/M
T. R. Beck

General Manager

B.L.A. SOUTHERN PUEBLOS ASENCY
"} vw g‘:: f " " \\ 4 Al iy r

L .
‘] !i '
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APPENDIX XI

Miscellaneous Information
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Albuquerque, New Mexico 87125

September 9, 1977

Mewmorandum
To: Files (P-15/17 Mining and Reclamation Plan) /A
From: Dale C. Jones, Mining Engineer, SRMA

Subject: Review of Environmental Analysis of the P-15/17 Mining and
Reclamation Plan

September 8, 1977, the writer attended a meeting of the Pueblo of Laguna
Mining and Reclamation Plan Review Committee at Laguna, New Mexico to
discuss the subject EA. Since the last meeting of July 8, 1977, Anaconda
has submitted modifications of the mining plan, and the EA was revised to
include these changes as well as various general additions that were
deemed necessary.

The writer explained the EA revisions to the Committee and answered
questions regarding the changes. Considerable time was spent discussing
subsidence and abandonment of the various mine openings, and several
members of the Committee voiced the opiniom that Anaconda should begin
to formulate a plan for the abandomment of the mine openings. The
writer will conduct a search for any regulations and/or guidelines that
the USGS may have regarding such abandonment. The EA for the P-15/17
Project was considered adequate, and the Committee hoped to present the
plan and EA to the Laguna Tribal Council September 20, 1977, for
approval. ’

The EA for Anaconda’s PW-2, 3 Project was also discussed and considered

to be adequate. The Committee plans to present this material to the
Tribal Council also on September 20 for approval.

s Gt
(_pALE C. JONES
Mining Engineer

cc: Files

DCJones:csm
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971 Conservation Division
P. O. Box 26124
1. 8. Geological Surve Albuquerque, New Mexfico 87115

Carlsbad, N.M

" July 21,1977

Hemorandmn

Tos Files

From: Area Mining Supervisor

Subject: Inspection Jackpile——l’aguate Mines, The Anaconda Company

/On July 13, 1977, I examined the subject mines and attendant reclamation
,/7 located on the Laguna Indian Reservation. -

The Inspection was requested by the Technical Committee of the Tribal
Council.

The following people made the examination:

Jolm Carrilo - — Technical.Committee
Pete Maria — Technical Committee
Bob Tsiosdia - Technical Commfttee
Terry Farmer - Tribal Lawyer

Bi1l Gray — Anaconda Company

Apaconda started a program of grading and planting the tops of the large
waste dumps in.1976. .. However, there are no plans to grade the gides of
the waste dumps which are standing at the normal angle of repose. Some

T erosion is taking place on the sides of the dumps, but nothing
serious at this time. Some planting will be tried on the sides at a
later time. . )

: The adit sites for the PW-2 and PW-3 mines located in the highwall were
L examfned: "-Backfil1ling the North Paguate Pit-has-stopped pending approval—
of the mine plans and removal of the Small amounts of ore involved.

The portal site of the slope which will develop the P15-P17 mine was
examined.,

Ail In all, it appears the members of the Technical Committee were
saiisfled with the reclamation work in progress. The necessity for
appmving the plans for the PW-2 and PW-3 mines in the near future was
ex,. 2 :ined by the company representative. The small amount of ore
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;6lved must be removed to
' and the grading of the highwall in the general area of the mine portals.

(OR!G. SGD.) A. F. CZARNOWSKY .

A. F. CZARNOWSKY
Area Mining Supervisor

/
cc: Carlsbad ‘/

s A
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COMMITTEE TO REVIEW URANTUM MINING § RECLAMATION PLANS

The Zhind wmeeding of the committee fo xeview mining plans was held on Friday,

July &, 1977. Those present wenre:

Mr. Dale Jones, USGS

Eatl Anlir, Anaccida

Eandie Lucere, Anaconda

BLLL Gray, Anaconda

Terrny Fanmen, Atto:mey §ot the Tribe
Geoage Worsham, Taibal Cocadinator, BIA
1ke Pcacock, Committee Chatmuman

John Carnnillo, Commifiee

Pete Moo, Commiztee
Matk Stevens, Comnitiec
Bob Tsiosdia, Commitlee

M. Anbin mentioned that Anaconda has submitied a heport of the suavey grdid

flecommended by USGS 4n the Enviionmenial Assessment, page 44 4orn P w263
at the Jackpile mine. A copy of the grid system was given %o Zhe chaiuman.

Mi. Dale Jones of the U. S. Geofogical Survey was present to discuss the P
15, 17 Envinonmestal Assessment {EA). :

Mn. Jones was informed 04 the dmi‘ge/s to the P 15, 17 mining plan. fie slated
that Anaconda has not yei presented a foamal mining plan for the chalges;
however, USGS alieady has the analysis prepated - the only sdgndfleant maller
45 Less sunface distunbance, therefore, Less damage fo the environment. At
present they will considen the plan as orniginally submitied, with a basic
envinonment asdessment, and when the approval i85 made, the supplement on
changes will be made. Mri. Anlin explained a nough draft of a supplement

Zo P 15,17 which was handed out at the previous meeting.

M. Jones mentioned that Anaconda wilf submit a §ommal supplement Zo the
plan, 4§ the plan is approved on the oniginal basis, the supplement will
have to be submitted to the Council. The oniginal plan has noZ yet been
approved, however, it must XL be neviewed in Denver.

Mn. Faamen asked about the §fora and fauna information. Where did Lt come
from? He also stated the alfenative for no development al all should be
included. Mr. Jones siated that the Comprchensive Plan availability depends
on the progress of the neview. 1In the Comprehensive Plan, wo shafis are
proposed for P 15, 17 instead of the adit.

Mw. Jones then began a section-by-section heview of the Envircnmental Assess-
ment. He commented genenally that the new changes gon P 15,17 elimnates
most of the probLems zhat were fonescen on the basis of two shafts. The
proposals wene submitted about one yean ago to the Taibal Council, and has
been discussed in Council.

M. Anlin mentioned that Anaconda concuwis complelely Ml USGS necommendations,
and that we expedite the neview process as much as possible.
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For the supplement, the mining methods will xemain the same; the only chaugc
45 Zhe access to the oke bodies. In the abendonment of the shajt at mine
cleswie, Uie methods 6§ carping o4 sealding the mined a‘ea difjes; a siate-
miend 448 needed ZLhal the method will com n/’u with cwvent negulations at the
me of mane clesune.  Venz shafts MLC be 4ifled and pessibly capped.

In the n!ws{'on.aph/ section, the giwo oniginal vertical shagts would have
ﬁaﬂ head grnames visible {rem Highway 289, but the preposed new adif efimirizes
L ;1(chm On subsdideiree - Anaconda tu,LL establish a g wLd Aysiem Lo mindion
. - - . - 4 N

Forn Adn Quality, Anaconda 4is cuwiently Zaking fwo air samples fwice a menith
neat zhe west gate. BLLL Guray passed out copies of airn samples tested by
EPA. Badges por aaaiation have been discontiwed &n Zhe Jackpile moe due

Lo no defectable seadingd over a-poiiod of time: howevex, badges will be
wo'tn Ut all undergrownd activities. Hr. Guay also passed handouts on ain
and watet quai',uty sampling programs.- M. Jones indicated that thene sheuld
be no sdignificant effects §rom the P 15, 17 operation.

Noise effects will be minimal due to smalf blasts underground. MESA sets the
undenground standands.

Water encountered will be minimal, but when encountered, it will be caviied Zv a
holding pond.

Mo, Anlin mentioned that Anaconda has complicd with water moniforning as siated
on Page 54, #3, #4, and #5.

On Archeology, a swwey of the area had not been accomplished until necently
and will be included in the Comprehensive PLan. Anaconda will submit the
nesults of this study Zo BLEL Allan of zhe BIA. The ancheology study will
be attached to the foamal supplement as a part of it. There do not appean
1o be any site problems excepit forn minimal adjuADnew(}s that can be made AL
sites arne encountered.

A minon problem of a powerline is the only one aﬂﬁeatmg sceneny. The nest of
the P 15, 17 assessment was satisfactony.

The next meeting will be a tour 05 the Anaconda facilities at 3:00 a.m. on
Wednesday, July 13, 1977.
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United States Department of the Interior

GEOLOGICAL SURVEY

P. O. Box 1716
Carlsbad. New Mexico 88220

a1+ 50d05

July 13, 1977

Memorandum

To: Files, Mining Plan for P-15 and P-17 mines, The Anaconda
Company, Pueblo of Laguna Uranium ¥ining Lease No. 4

From: Dale C. Jones, Mining Engineer, SRMA, USGS

.Subject:"Laguna Committee Meeting

The writer attended the subject meeting July 8, 1977, at the Pueblo of
Laguna Council Room in laguna, New Mexico. The Laguna Committee is
responsible for reviewing mining and reclamation plans for proposed
mining projects involving Pueblo of Laguna lands and does so in
conjunction with the Southern Pueblos Agency - of the BIA and the
appropriate company representatives. The purpose of the subject
meeting was to discuss the mining plan and envirommental dnalysis

(EA) for the P-15 and P-17 Mines, and attendees included the

Laguna Committee, BIA Officials, representatives from the Anaconda
Company and an attorney for the Pueblo of Laguna.

The P-15 and P-17 mining plan was submitted by the Anaconda Company
March 18, 1976, and_proposed the development of two small under-
ground uranium mines through two separate vertical shafts. The
proposed mine sites would have been located on Black Rim Mesa

about 2 miles south of Paguate, New Mexico. The writer prepared an
EA of the proposed mining plan, and copies of the EA have been
reviewed by the committee. Subsequently, Anaconda has proposed
changing the original mining plan to provide for developing both
wines through a single adit, the portal of which would be located
in North Oak Canyon.

TG
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The first item of discussion was the possibility of processing the
mining plan as originally submitted with subsequent processing of

the single adit proposal as a supplement to the approved mining plan.
The writer pointed out that the USGS did not consider the single

——aditas a significant modificationr of the miming plam, and that the ————

single adit approach would cause less environmental damage than the
two shafts originally proposed. However, the writer also indicated
that revision of the EA to include the single adit modification

would not take a considerable amount of time, and it was generally

agreed that such a revision should be made prior to processing of

proposed modification from Anaconda.

The remainder of the meeting was spent discussing each section of
the EA. This discussion resulted in the comments and suggestions

Iisted below.

1. The "Reclamation" section of the EA will be expanded

CONFIDENTIAL

to supply more detall, possibly including information
. from Anaconda's tomprehensive mining and reclamation

plan vhich covers all of the company's underground

and open-pit mining operations near Paguate., A

stipulation regarding future abandonment of the mine

openings (adit portal and ventilation shafts) will

be added to the "Recommendations" section of the EA.

2. A stipulation requiring the utilization of subsidence
monitoring grid systems in areaswhere mining would
approach State Highway 279 will be added to the
"Recommendations' section. .

3. 1t was generally agreed that the “Atmosphere" and
"Hydrology" sections of the EA were adequate. ‘The
writer pointed out that it would be best to assess
_the impacts on air quality and water resources on a
cumulative basis and that this would be done in the
EA of the comprehensive mining plan.

4. The proper archaeological clearances for the proposed
mining project bad not been cbtained when the EA
was completed. These clearances will be submitted
with the adit modification -and will be added to the EA.

5. A list of the fauna and flora that might possibly exist

in the mining area will be included in the "Fauna and
Flora" section or in the appendices.
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6. The "Alternatives to the Proposed Action" section will
be expanded to further discuss the merits and demerits of each
mining method and the alternative of '"no development".

7. The "Unavoidable Adverse Environmental Effects of the
Proposed Action" section will be expanded to include a
discussion of the extraction of a non-renewable resource.

8. The committee and the BIA officials pointed out that they
want the preparer's determination regarding NEPA to
Temain in this EA and to be included in future EA's.
44"""""""""""‘ﬁEﬁﬁfﬁiﬁg*to*tnrrent‘ﬁﬁ‘guidE1ihEs7‘thE‘pTEparET‘d0EEf“““““““““““*

make such a determination.

Dale C. Jones
Mining Engineer

DCJ: vmc
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Mr. Willieswm E. Gray
The Anaconda Company o

PO Box 638

Grants, lew Kexico 87020

Dear Mr. Gray:

{CONHDENHAL

In response to your telephone request of September 15, 1975, outlined
below are the procedures used by this cffice for approving mining and
reclamation plans. Included are comments regarding these procedures
when Pueblo of La2guna lands ere involved, Enclosed are copics of

25 CFR Part 177, 30 CFR Part 231, and the USGS guidelines and pro-
cedures for the preparation of environmentzl enzlyses for onshore
mining operatiops. These are referred to in the outline znd should
help clarify the discussion.

1. Under the provisicns of 25 CFR Part 177.7 and 30 CFR Part 231,10,
the lessee or operator must submit & mining plan to the Area
Mining Supervisor (4MS) end obtain his approval of the plan prior
to conducting cperatioas. Ro zetion is initiated by the USGS
until 2 mining plan is submitted.

2. Upon receiving 2 mining plan, the AMS posts a potice for the
proposed action as set forth im "X. Public Notice" of the
USGS guidelines.

3. Hext, the A3 consults with various agencies ebout the plen as
described in "VIII. Consultation' of the guidelines. This
concultation procedure is essentially set forth by 23 CPR
Part 177.7(z)y end 30 CFR Part 231.10(a}.

The surface managing agency for Pucblo of Leguna lands is the
Southern Fueblos Agency, Burczu of Indian Affairs (BIAY. The AMS
submits two copies of the mining plean to the superintendent of this
agency who, im turn, transmits one copy to the Pucblo of Laguna.
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%, The ANS then prepares the EA for the mining plan acrording to
"XIV. Guidelines for Preparation of Environmental Analysis."

In a July 27, 1976, mceting of the Laguna Tribal Council which wag
attended by David R. Stewart and myselif, the council requested that
the USGS make a copy of the EA availeble to the Pueblo to aid in the

reviewing process. Two copies of the dralt EA for the P-15 and P-17
Mines were sent to the BIA. We have also volunteered to meet with

the BIA and Lzguna Tribal Council to answer any questions regarding
the plan and EA.

5. VUhen the FA is complete, the #MS8 forwards it and the plan to the

Conservation Manager for review as set forth by "XIIL, Review
Procedures” of the guidelimes and the Manager's Memorandum of
July 23, 1976 (copy encloged).

6. After the Conservation Manager reviews the plan and EA, he

. fowerds seme to the Chief, Conservation Divieion for further
review and approval 1f necessary. Recently, the Under Secretary
of the Interior has revieved the plans and EA's for approval
(See "XIII. Special Criteria' of the guidelines). &s I told
you, this reviewing process cen result in several stipulations
being added to the plan before it is approved. These stipulations
are generally measures designed to mitigate the proposal's effects
on the enviromment.

In regards to the idea that a mining could be approved without con-
sulting with and obtaining the consent of the involved Indian Tribe,
I would have to say that although this may be possible, it is
extremely unlikelyl. T cannot find anything in 25 CFR Paxt 177,

30 CFR Part 231 or our guidelines concerning this situation; but
based on our experience, I would say that approval of this type is
virtually impossible.

I hope this outline and the enclosures help enswer your questiona
about our mining plan procedures. If you have further questions,
feel free to contact me.

Sincerely yours,

Dale C, Jones
Mining Engineer
for Acting Area Mining Supervieor

DCJ:c}

Enclosures
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August 13, 1976

Hemorandum

To: Superintendent, Southern Pueblos Agency,
BIAL, Albuguerque, New Mexico

e (d 0
From:— Actiug Arew Miming Sepervisor, S8MA,

& A
USGS, Carlsbad, Kew HMexico

Subject: The Anaconda Company‘s Proposed Fining and Reclamation
Plen for the P-15 and P-17 lines (Undergrcound Uranium)
on Laguna Uranium Mining Lease 4

Mr. Stewzrt and I were pleased to atteand the Laguna Tribal Council
meeting of July 27, 1976, We fclt that it was a productive meeting
vhich crcated a better understanding of the concerns, capabilities,
responsibilities, and procedures of the parties involved,

We gre a2lso pleased to inform you that we are able to respond
favorably to your request of July 29, 1976. Accordingly, two copies
of our Environmentzal Analysis of the subject plan are enclosed for
review by your office and the Pueblo of Laguna in the preparation of
recommendations on and/or coscurrence with the subject plan. Two
copies of said plan were submitted to your office March 18, 1976,
and subsequent zddendums to the plam were submitted in duplicate to
your cffice Harch 29 and May 21, 1976.

As far as this office {8 concerned, the Environmentsl Apalysis of the
subject plan is complete. HKHowever, the recosmcndations from your
office and the Pueblo of Laguna must be incorporated into the plan
and/or Analysis, as might other measures recommended during further
Teview &nd processing by the Ceological Suivey. Thevefore, we reguest
that you return both copies of the fnalysis with tbe appropriate
recemmencations. A complete copy of the Analysis will be sent to your
office when the plen is finmalized. Given adequate notice, we will be
available for consultation regarding the plan and anzlysis sbould any
questions arisc.

CONFIDENTIAL - POL-EPA01-0006437
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requirenents of the lessee which come under his jurisdiction, for
wineral lecases on Indizn lends ere promulgated in the Code of
Yederal Regulations 25 Part 177 and 30 Pert 231, Operetions con-
ducted under minerzl leazses on Indisn lande are monitored to asgeurc
compliance with the ebove mentioned regulations and the leazse terma.
I e e
. Dale C. Jones
Mining Engineer
for Acting Area Mining Supervisor
DCJI:c}
Enclosures
CONFIDENTIAL - POL-EPA01-0006438
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iN REPLY REFER TO:

UNITED STATES Real Prop. Mgmt,

p— gy g ey P N T W O

RTMENT OF THE INTERIOR N
BUREAU OF INDIAN AFFAIRS

. S
SOUTHERN: PUEBLOS AGENCY L2 2
P. O. BOX 1667 A

ALBUQUERQUE. NEW MEXICO 87103

JUL2 9 1575

—_—
22
~

Mr. Dave Stewart

U. S. Geological Survey
P, O, Box 1716

Carlsbad, New Mexico 88220
Dear Mr. Stewart:

We appreciate that Mr. Jones and yourself were able to attend the
Laguna Council meeting of July 27, 1976. It was a good meeting and
we believe the Pueblo better understands the capabilities of both our
offices now.

As you know the Pueblo must approve the mining plans for the mineral

. er for them to fully understan s 5
have the benefit of draft copies of your environmental assessment on
the minerzl resource as well as our environmental assessment for the
non-mineral resource. If these documents are made available to them,
together with consultation sessions as required, it will speed up the
approval process as well as keeping the Pueblo fully informed on
matters that greatly concern them.

The services your office has provided in the past has enchanced the
Indian land owners ability to better manage their resources and with
this suggested new method of channeling information to them this ability
will be further enhanced.

In addition to your consideration of the above matter please advise us
of U. S. Geological Survey services and capabilities in wonitoring
Indian leases.
We will appreciate hearing from you at an early date,
Sincerely yours,
e [
/;‘ . A«\& - /uérUjv(ﬂ‘/L/
DY len A
/
t

~CTiING Superintenden
SUPT,

CONFIDENTIAL . POL-EPAQ1-0006439



IRSPECTION REPCRT
April 15, 1977

\l:'-'x .

Bluewater Mill

The Anaconda Company
Valencia County, Hew Mexico

CONFIDENTIAL

U. 5. Geological Survey
Conservation Division
Area Mining Supervisor .
Southern Rocky Mountain Area

P. 0. Box 1716 .
Carlsbad, New Mexico 88220

i

s T ' .

pale C. Jones
Mining Engineer:
May 24, 1977 |
R

[
5
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by the writer and Don Dixon, Superintendenc of Hill Maintenance. The
primary purpose of the tour was examination of the method used to
sample the uranium ore for royalty determination purposes prior to
processing.

The Bluewater Mill 48 located just east of Interstate Highway 40

about 8 miles northwest of Grants in Valencia County, Kew Mexico. The
facility uses a hydrometallurgical process# to extract uranium oxide
(U308), commonly known as yellowcake, from the ore which 18 mined from
the company's open-pit and underground workings on Puebly of Laguna

1ands near Paguate about 50 milea to the east. The ore is transported

m ; :
Atchinson Topeka and Santa Fe (ATSF) Railroad Presentiy, the mill
processes an average of about 2000 tons of ore per day (TPD), but on-
going expansion and modification of the facility will increase its
capacity to about 6000 TPD as well as allowing the processing of
lover grade ore. The company currently has a considerable amount of
its ore toll milled at Kerr-McGee Corporation's mill in Ambrosia

Lake near Grants and at Sohio's mill which is about 5 miles north of
the lessee’s mining operatfons. «

Upon arriving at the mill site, each railroad car is weighed on
Fairbanks-Morse track scales at the ore trestle, and this weight is
used for royalty determination purposes, The scales are checked
every 3 months by the ATSF Scale Department who report the results
to the New HMexfco State Corporation Commissfon and to the Trans-
Continental Frefight Bureau, South Pacific Coast Territory, in San
Francisco, California.

After being weighed, each railrocad car i8 dumped into one of
four bays under the ore trestle according to the grade of ore in
the car as determined by the scanner at the mine raflhead. The ore
in each alley 1s thereby kept at an average grade of 8.255% + 0.021
U308, and this assures & uniform feed grade for the mill, The recip-
fent alley and the car weight are recorded, "and when the alley contains
about eight carloads, it is known as a mill lot. Each lot is removed
. individually by & front-end loader aund put into a Cedar-Rapids jaw
. crusher (25 x 40). From the jaw crusher, the ore {s carried hy
conveyer belt to a sizing screen where oversized materfal {s removed
and recycled through a Cedar Rapids fmpact breaker (30 x 30). When
properly sized, all of the ore is carried by conveyor belt to the
sampling tower. .

The sampling tower contains an automatic, continuous sampling
system consisting of three automatic Geary-Jennings samplers, two
Syntron vibrating feeders, one Tyler-Kiagara vibrating screem, and

~ two small Traylor gyratory crushers. The system is of AEC design.

- 2
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The fiT8t sampler takes & 104 cut of the ore, about 200 pounds per ton,

which {s then fed vi{a vibrating feeder into the second sampler which
takes another 10% cut, or about 20 pounds per ton of ore. The second
cut 18 then si{zed by the vibrating screen (oversized material is re-
duced by the gyratory crushers) and fed via vibrating feeder into the
third, and final, sampler vhich takes another 10% cut, or about 1.5

is routed on to the five 500-ton fine ore binsg and subsequently on
fnto the milling circuit. T

The final sample, approximately 1,5 pounds of ore,is assayed, and

the uranium content therebv obtained {8 used for determing the royalty
A'I n - ” 1] 2

moisture analyais, but thia 13 now done in the sample tower, A sample
of each ore lot 13 kept for an umpire assay in cage the original assay
result iz disputed, -

Although the milling circuit is physically quite complex, the -
hydrometallurgical process is actually very simple. The ore is - -
leached with gulphuric acid which removes the uranfum oxi{de and places
it in solution., This solution fs then mixed with resin beads which.

collect the U308 on their outer surfacea. The U308 is washed from the
be a8 0 O ry o - e H o A

CONFIDENTIAL

out, The precipitate, or yellowcake, 18 then dryed and packed into
500-pound, sealed metal drums for shipment to the respective buyers,
Four yellowcake samples are taken from each drum-one for Anaconda,
one for the buyer, and two umpire samples. -

In the past, the Bluewater Mill also had a circuit which utilized
carbonate leaching so that limestone uranium ore could be processéd..
This system was closed in 1975, and United Kuclear - Homestake Partpers®
mill between Ambrosia Lake and Grants is the only mill now capable df
refining limestone ores, When the on-going expansion and modification
are complete, the Bluewater Mi11l will utilize solvent extraction 1nstead
of the resin beads, This will not change the badic hydrometallurgicab\
process but will increase the mill capacity and allow the processing o{\
lower grade ore, ' Solvent extraction is used at Kerr-McGee Corporation 3\
mill in Anbrosia Lake, R } Y

. f

S

S TS S
Dale C. Jones : . 3
Mining Engipeer »; 1E\\
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Orig. to: GSuperintendent, Southern Pueblos Agency, BIA
€c:  Governor, Pueblo of Laguna
Chief Branch of Mining Operations, USGS
.. Through: Conservation Manager, Central Regfon, USGS
V?‘e& Mining Supervisor, SRMA, USGS
1les

A
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INSPECTION REPORT

Jackpile-Paguate Mirning Operations

The Anaconda Coupany

Jackpile Mining Lease
and
Laguna Mining Lease No. 4
ILaguna Indian Reservation
Valencis County, New Mexico

CONFIDENTIAL

g. 8. Geological Survey
Conservation Division
Area Mining Supervisor
Southern Rocky Mountain Area
P. 0. Box 1716 -
Carlsbad, New Mexico 88220

Dale C. Jones
¥ining Engineer
March 10, 1977
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The Anzconda Conpany's Jackpile-Paguate uranium mining operations,’
both open~pit and onderground, wers examinsd February 15, 1977, The
writer was accompanied on the f{nspection tours by Bill Clark of the

USGS and Clifford Gibbe, John Helson, and Greg Kasza of tha company's
underground operations section.

The mining opcr&tions ers Iocated vithin the Jackpile Hining

by the Pueblo of Laguna May 7, 1952, and Jnly 30, 1963 respectively.

These leases occupy about 7, 550 acres of the Laguna Indian Reservation,

Valencta County, Rev'ﬂexico. The Pueblo of Laguna owng all of the
surface and mineral rights {nvolved and also adwinisters the leages
in conjunction with the BIA and the USGS.

The Jackpile-Paguate Pit {s actually two adjacent open-pits, and
the Paguate Pit is further designated the Korth end South Paguatas Pits.
The easternmost Jackpile Pit has produced uranium ore since discovery”

. of the ore deposit in 1952 while tha Paguate Pit has ylelded ore since
1963. The Forth Paguate Pit has now been mined out, but the Scuth Pit
is stil] producing with new overburden stripping undervay on its west
end. Operations are conducted three shifts per day, 7 days per week
resulting in tha preduction of 4000+ tons per day (TPD), although this
rate can vary significantly from day to day. In the Jackpile Pit, some
overburden stripping is performed by Hamflton Comstruction, a private
contractor, but Anaconds takes over the mining activities once ths top
of the ore bearing forrmation i{s encountered.

In the open-pite, the host rock for the uranium ore g the Jackpile

- Bandstons unit, & coarse grained arkosic sandstone which s the upper-
most extent of the Brushy Basi{n Member of the Jurazssic Morrison Formatioa.
The Jackpile ranges from 50 to 200 feet in thickness {n the mining arecas &
and contains ore from 1 to 15 feet thick an an average depth of 135 feet.
Generally, the ore in the Jackpile Pit {s thicker and wors umiform than
that i{n the Paguate Pit. The grade of the ore ranges from about 0.02%

o to as much as O. 501 U10g in some areas.

Solid overburden {8 removed to the top of the Jackpile Sendstone
by conventional drilling and blasting and subsequent loading into
hzulage trucks. Ingersoll-Rand, Chicago Pneumatic and Gardner-Benver
rotary drill rigs bore 6 3/4-inch holes which are loaded primarily with
ANFO (ammonium nitrate-fuel oil) for blesting. The number and pattera
of the blast holes vary, depending on overburden characteristics, zs
does the addition of other blasring ageunts such as ANFO boosters and
stick powder. Loading of the overburden is accomplished by such
equipment as Caterpfllar (Cat) D-9 bulldozers; Dart 500 (15-cubic yard
ceapacity bucket) and Cat 992 (10-cuble yard capacity bucket) front~

4
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end loaders; and Euclid R-20 and R-50 (23~ and 50-ton capacities
This type of procedurae {s also used to

respectively) haulage trucks,
extract barren portions of the Jackpile Sandstone, and both over-
burden and Jackpile wagte rock are transported to tbe mine waste dumpl

on 50-foot centers,
drilled by truck-mounted, rotary drill rigs and are then probed at 24
ng o e
The

considerably in width and average about 35 feet 1n height.
Once the stripping of overburden reaches tha top
, It
foot intervals using am Eberline Gelger counter probe.,
een completed,

Original exploration drilling for the opea-plt ore was conducted

ol the Jackplile, the ore is further defined by development drilling on
These & 3/4-inch diameter development holes are

25-foot centers.
]

ng
Ore zonesg are determined

r evelopment
».. ore beginsg by ripping the bench surface with Cat D-9 bulldozers.
“loosened muck fs then probed to a depth of about 18 =« 24 inches by &
man using & “I" probe which counts gamma ray emissions for a set
4

- -

Cnc
by the probe readings and are marked accordingly on the surface with
Generally, the ore is removed first by D-9, Dart
The scanner

amount of time in counts per second {cps)«
600, Cat 992, and R&20 equipment although waste material sometimes
Thie procedure is repeated as benching

stakes and flags,
. ] 4
must be removed first.
continued.
Fe - ' :
After the haulage trucks have been loaded with ore, they proceed
directly to one of various scanners located in the plts.
is a scint{lition device that counts gamma ray emizsfons from the ore
for 30 seconds, and the results are given to the scanner operator in
This cp2 reading {s recorded and determines which stockpile the
: o o

cps.
truck will proceed to.
Ore from both the open-pit and underground workings f{s stock=
piled at various locations in the open-pits according to its mining
Open-pit and underground ore ara stockpiled
separately due to metallurgfcal character{stics, accounting purposes,
According to Anaconda officialas,
al with an average
and, due tofincreased price of

area and grade,
and to avoid long haulage distances,
there are several stockpiles that contain ma
83
uranfum, some waste dumps have been d*illed to re-evaluate tbeir ore

grade as low as 0.02-0.05% U30g3
From the various atockpiles, 8 separate fleet of loading and

meter so that the cars can be loaded as close to 100 tons as possible
Thé conveyor is also equipped with & scanner very

“haulage equipment transfers the ore to the Atchinson, Topeka and
The conveyor belt {8 equipped with a weighto=
because Anaconda must pay a penalty to ATSF 1f the cars contain more

i
content,
Santa Fe (ATSF) railhead which {s located south of the Jackpile Pit.
Here the ore 1s crushed prior to being loaded by comveyor belt into
100-ton railroad cars,

than this amount.
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/
similar to those in the pits so that the grada of the material loaded
into the cars cen be determined. Both the weight and grade of the
ore loaded into each railroad car 1s recorded. Onca loaded, the ores
is then transported to the company's acid-leach mill {n Bluewater

about 8 miles west of Grants, New Mexico. Anaconda plans to expand

the ¢ rom o pe bout
1000 tons per day of the open-pit ore 1s curreatly being toll milled
on an firregular besis at Sohfo's facility about 5 miles north of the
Jackpile Pit. Modification of the mill would also allow the pro-
cessing of lower grade ore accordling to company officials.

At the mill, the ore is sampled and aszsayed, and royzlty
payments are determined using the U305 assay. In the near future,

D3N8 » O L& Il l-i_ o, eExamLn nese

sampling and agsaylag procedures.

CONFIDENTIAL

While touring tha open-pit mining operatioms, the party also
examined the area where the cowpany's proposed PW2-PW3 Mine Project
would bs located. Thie project would be a scram type operation
developed from an adit collared in the mined-out North Paguate Pit,
The involved deposits contain 2n fndicated 36,500 tons of ore with
da average grade of about 0.27% U30g and are located on the fringes
of more concentrated ore zones which were extracted using open-pit
methods. It is not feasible to open-pit mine the PW2-PW3 deposits
due to their close proximity to State Highway 279 and the village of
Paguate, A mining and reclamation plan for the PW2-FPW3 Mine Project
vwas submitted January 5, 1977, and an eavironmental analysie of the

- plan 18 being prepared. : .

Also examined during the open-plt tour were the locations of the .
portals for the P-9-2, P-9-3 and P-1) Adit Mine Projects. These
portals are located near the bottom of the small, mined-out P-9-1
open-pit which 4s situsted on the southeast margin of the Paguate Fit.
The P-9-2 Project was approved in 1974, and mining was haited in
Cetober or Hovember of 1976 pending further exploration work., The
P-9-3 and P-1l1 Projects were approved fn 1975 28 a supplement to the
plan for tha P-9-2 Project, but minfng has been delzyed pending further
evaluation of the use of open-pit methods to extract thia ore. .
Anaconda now plans to use underground methods for the P-9-2 and P-11
ore zones and 18 currently pucping water from the adits,

7 The company's operating underground mine is called the P-10 Mine,
but it actually consista of two connected wining areas, the P-10 and
.@~7. The =mine operates threa 8-hour shifts per day, S days per week,
- and has a total of about 165 employees including staff and maintenance
personnel, Current ore production is about 1000 tons per day. Due to
its vater content, most of thi{s ore £s being toll milled at Kerr-McGee

" Corporation's mill in Awmbrosia Lake near Grants. -

i
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From the surface, accecs to both mining aresx {a provided by a
declined ¢
decling (about 9 feet by 16 feet) fs supported by steel sets with
tight timber lagging and contains a 24-inch comveyor belt that
carries ore and wvaste to the surface. At the bottom of the decline
is a 300-toms per hour {aw crusher 2nd the wdine pusp station and

sump. About 120 to 130 gallons per minute of wvater ara pumped from
the mine for ebout 7 hours per shife.

;

In the P~10 mining area, the ore zoneg racge from ebout 200 to

400 feet In depth, 2nd ore cxtraction is accomplished using a
modified room-and-pfllar method with sublevel track haulage. Cone
ventional equipment such 2z jackleg drills and triple-drum slushers
iz utilized; and stulls, ticber andfor steel sets, and rock bolts

o ng mats ara used fo .
Access from the haulage level to the ore zones {s provided by various

- - man- znd serviceways which are strategfcally located throughout the
=ine area. Ore development drifts are driven on 45-foot centers
leaving pillars that measure approxiwately 43 feet sguare.

Pillar removal results 4in an extraction rate of about 0%, and

in some areas about 95%. The ore 18 transferred from the stopes to
° the haulage level through variocus ore passes that are also

strategically located throughout the mine area. Somz of these ore
p2sses bave been drivea by conventfonal m=thods, but the majority of
then are drilled by a Caldwell Raise Bore in ahich case they are
bored with S2-inch diameters and then cased to 48~inch diameters.
From the ore passes, the ore is loaded into side-durp railroad cars
(car factor of 3.7 tons) which are pulled by 8-ton dfesel engines
to a dump station that feeds the crusher st the bottom of the decline.

The P-7 area is about 1000 feet northwest of the P-10 area, gnd
the ore zones range from about 170 to 450 feet fa depth. The mining
zethod vsed here 1s the same 2s in the P-10 zrea except that LHD

. (lead-heul-durp) equipment {s being used to move the ore to the ore

" passes. Access to the stopes for the LHD's {s provided by a ramw
driven on & 20 to 25% slope between the ore and haulege levels. .
Pregseatly, only developzent work & befng performed in the P-7 area,
and tha entire area will be totally developed before pillar
extraction beings. The development drifts are driven ca 50-foot
centers vesulting in pillars about 47 feet square, and ground
support consists primarily of timber andfor steel sets and rock bolts
and landing mats. Wire mesh {8 not used {n the stop®areas to avoid
entanglement with the buckets of tha 1uD's. Ore from the P-7 area
is transported to the crusher durmp by the seme type aof haulage
equipment that fs used f{n ths P-10 area, - - ——
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Once crushed, the cre and waste materfal from the P-7 and P-10
wdning areas is carried separately up the decline to tha surface by
the 24-inch conveyor belt, On the surface, it 18 loaded into trucks
and tramsported to the appropriate stockpile, dump or backf{ll area
in the open-pits as previcusly discussed. -

Ventilation of the'P-IO and P-7 workings i3 accomplished by .

dovacasting fresh air and exhzusting contaminated air through varicus -
boreholes, These boreholes are drilled from the surfece with 48-{nch -
diameters, cased with steel tubing to 42-fnch dizmeters, and equipped -

wi _ SR

Currently, about 250,000 cuble feet of air per mfnute are being used
for ventilation,

Water from the P-7 and P-10 workings is collected {n the sump
at the bottom of the decline from where {t 18 pumped to the surface.
On the surface, this water {s piped to a mined-out area of the Paguate
Pit where {t is impounded with water from the other open-pit and
underground workings. The water is perfiodically withdrawa from this
izpoundment and applied to the varicus haulage and eccess roads for
dust suppression.

Througbou: the inspection tour of the open-pit and underground
operations, no violations of lezse termsg waras observed.

-
— ——

T - —

““pale C. Jones
¥ining Engineer

XJ:c§

- Original to; Superintendent, BIA, Southern Pueblos Agency
ce: Governor, Pueblo of laguna
Chi{ef, Branch of Hining Operations
Through Regional Conservation Hanager
Arez Mining Supervisor, SEMA
Files
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